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Most Englishmen [and Americans] at heart prefer the worst of 
amateurs to the best of experts, and would rather be wrong with the 
one than right with the other. They will long persist in that prefer- 
ence and will long cling to the honest belief that the country’s great- 
ness is based upon it. —William Harbutt Dawson. 
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REFUSE DESTRUCTOR 






AT SAVANNAH, GA. 


By E. R. Conant, City Engineer. 








The city of Savannah recently completed a high-temperature 
refuse destructor, which has been operated long enough to give an 
idea of its efficiency and economy. The author describes also the 
special features in design and operation, which add to the satisfaction 
given by the plant. The article is abstracted from a paper before the 
American Society of Municipal Improvements. 





various methods of disposal of gar- 

bage and visited several cities 
where high temperature incinerator and 
reduction plants were in operation, and, 
after giving due weight to the various 
methods, recommended to the city the 
adoption of a high temperature incinera- 
tor plant, which recommendation was ap- 
proved by the mayor and aldermen, and 
proposals were asked. After carefully 
considering the proposals received, a con- 
tract was made and entered into in July, 
1913, with the Destructor Company of 
New York for a plant of the Heenan type, 
with a daily capacity of 130 tons. 

The company made two proposals—one 
to furnish a destructor plant operated 
wholly mechanically with clinker cham- 
ber under the grate, ata cost of $170,000. 
The other proposal was to furnish a plant 
of the same general type at a cost of 
$125,000, with a different method of charg- 
ing the furnaces and withdrawing the 
clinkers. With the higher price plant the 
guaranteed cost of operation was 29.30 
cents per ton; with the lower cost plant 
40.4 cents per ton. The guaranteed water 
evaporation for the $170,000 proposal pro- 
posal was 1.8 pounds of water to one 
pound of refuse consumed; for the $125,- 
000 plant it was 1.34 pounds of water to 
one pound of refuse consumed. 


While the guarantees for the higher 
price plant were inviting, the writer, for 


HK ARLY in 1913 the writer studied the 








good reason, recommended the second or 
lower price proposal to be adopted by the 
city, and from results, attained it would 
appear that the selection was the best. 
In considering the adoption of the high 
temperature plant, consideration was 
given to making use of all by-product 
steam that could be obtained by burning 
the refuse over that required by the plant 
for operating the plant to partially oper- 
ate one of the city’s water works pump- 
ing stations. 

With this in view the plant was located 
on the city’s property and adjacent to the 
pumping station. The distance between 
the buildings as constructed is but 60 
feet, and the distance between the boilers 
of the destructor plant and where the 
steam is delivered to. the main steam 
header in the boiler room of the water 
works is 140 feet. 


In the destructor plant there are two 
65-ton capacity per day Heenan type fur- 
naces. Each unit comprises four cells 
about 28 inches wide on the bottom, 34 
inches at the top, 16 inches. deep, 8 feet 
long. Each unit has a separate charge com- 
bustion chamber, a 200-horse-power Wickes 
water-tube boiler and an air heater and 
eylindrical centrifugal fan for supplying 
forced draft. The cells are fitted with 
trough grates, which is a comparatively 
recent development, but is already quite 
extensively used in plants constructed by 
this company and by MHeenan-Froude, 
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Ltd., Manchester, Eng., who made the orig- 
inal design. The contract also covers a 
building to house the plant, a receiving pit 
of 260 cubic yards capacity for receiving 
the refuse, a regenerator or preheater, 
electric hoist for taking the material from 
the storage pit and transferring it to the 
containers, necessary instruments for 
measuring and recording conditions of the 
furnaces, wagon scale for weighing the 
refuse, a steam turbo or engine driven 
generator of 75-k.w. for supplying the nec- 
essary current for lighting the plant and 
operating the motor. The cells were so 
constructed as to have a burning area 
over each grate of 20 square feet, each 
boiler to have a heating surface of 2,000 
square feet with a working pressure of 
160 pounds per square inch. The stack, 
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AVANNAH REFUSE DESTRUCTOR. 

Large pipe in the right foreground 
carries steam from destructor boiler to 
pumping engines of water works plant, 
thus saving fuel in that plant. 
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of radial brick construction, is 150 feet 
high and 614 feet inside diameter at the 
top. The receiving storage pit as con- 
structed in this plant has advantages 
over some that have been observed at 
other plants. It is 32 feet long, 20 feet 
deep and 11 feet wide. The greatest 
length is parallel with the beam support- 
ing the crane carrying the hoisting grab 
bucket, and the bucket can reach any of 
the material in the pit by direct drop, 
without extra rehandling in the pit. Then, 
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again, the bucket can pick up any portion 
of the refuse dumped in the hopper and 
distribute it over the surface, if desired, 
to bring about a better mixture. The 
combustion chamber is of ample capacity 
and properly proportioned to receive and 
thoroly mix and burn all gases coming 
from the different cells discharging into 
it. There is ample space for the collec- 
tion of dust in the chambers and a door 
to same is large enough to permit the en- 
trance of dead animals. 

A superheater, of the Foster type, super- 
heats the steam generated by the boiler. 
The air heater is located immediately at 
the rear of the boiler. The supply of air 
for forced draft is taken from the ven- 
tilating system within the building. The 
containers into which the material is de- 
posited from the grab bucket are arranged 
one over each cell of the furnaces. Each 
has a capacity of about one cubic yard 
and they are closed by horizontal sliding 
doors built in two parts. Each cell re- 
ceives charges of about one cubic yard. 
The space above each grate is common to 
each cell and to the combustion chamber, 
so that there is free interchange of heat 
between cells. The main grates on which 
the combustion takes place are of heavy 
cast iron construction. They are perfo- 
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rated with a sufficient number of holes ar- 
ranged to give proper distribution of air 
thruout the refuse and at the same time to 
secure the maximum cooling effect on the 
iron supports. The clinker car is of spe- 
cial design for receiving clinker as it is 
withdrawn from the furnaces. 
Guarantees Made—The plant shall be 
capable of destroying in normal operation 
without adidtional fuel 130 tons of refuse 
in 24 hours. No odors or obnoxious gases 
shall escape from the chimney or the 
building. That at no time during the 
normal operation of the plant shall the 
temperature fall below 1,250 degrees F., 
and that an average temperature of 1,500 
degrees F. shall be maintained in the 
combustion chambers. That the number 
of pounds of steam generated in the boiler 
from and at 212 degrees F. per pound of 
refuse consumed shall not be less than 1.3 
pounds per pound of refuse consumed. 
That the net effective boiler capacity in 
horse power for steam utilization over 
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AVANNAH DESTRUCTOR. Grab 

bucket dumping refuse into contain- 
ers above the furnace cells. These buck- 
ets take the refuse from carts and from 
pile. 
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and above that required for operating the 
plant will be 330 horse power, based on 
34.5 pounds per boiler horse power. The 
cost per ton for the incineration based 
upon the schedule of wages to be paid and 
with force as required and set out in the 
specification shall not exceed 40.4 cents 
per pound. Another important guarantee 
is as to the number of pounds of refuse 
to be burned per hour per square foot of 
grate area upon which final combustion 
takes place. In this plant it is guaran- 
teed not to be less than 68 pounds, which 
is a reasonable guarantee. 

Total Cost of Plant—Some changes were 
made in the proposal received for the 
plant, and the contract with the destructor 
people, excluding the extras, was $120,000. 
Extras for excavation, concrete founda- 
tions, steam line from plant to pumping 
station, etc., paid contractor were $3,971. 
Cost of inspection and miscellaneous work 
done by city forces in connection with the 
construction of the plant was $2,300, 
making the total cost of the plant to the 
city $126,271. 

Refuse brought to the plant is first 
weighed on wagon scales and is then 
dumped into the storage hopper at the 
ground level. The refuse is fairly well 
mixed and from there it is taken from 
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AVANNAH DESTRUCTOR. Dumping 

refuse from wagon and from grab 
bucket into the hoppers from which the 
furnaces are fed. 


the grab bucket operated by an electric 
transporter and delivered to the contain- 
ers that are located over each cell of the 
furnaces. At the bottom of these contain- 
ers is a solid door operated by hydraulic 
power, so arranged as to be convenient to 
the stoking floor, which enables the stoker 
to fill his grate in accordance with the re- 
quirements of his fire. Stokering is done 
thru a supplementary door, which avoids 
the necessity of opening the large door 
thru which the clinker is withdrawn. 
The clinker formed on the grates is re- 
moved by semi-mechanical means. The 
sides of the grates diverge slightly from 
the rear to the stoking door. There is a 
large bar to which is fastened a plate 
which forms an upturned hoe laid on the 
bottom of the grate before the first charge 
is dropped upon it, and the clinker is 
pulled out bodily by power obtained from 
a hydraulically driven winch onto a hand- 
pushed car, which is pulled over a level 
paved surface to the dump. This method 
of clinkering permits of the clinker being 
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vemoved from the grate in from three ta 
four minutes. The platform at the dump 
is on the same level as the stoking floor 
and the clinker is dropped over a vertical 
wall and is then loaded in carts and 
hauled to low undeveloped land a few hun- 
dred feet distant. While withdrawing 
the clinker, regulating valves are oper- 
ated so as to shut off the air supply com- 
ing from the air heater. 

One great advantage of the furnaces at 
this plant over the furnaces constructed 
at many other plants is that a deep fire is 
maintained, which enables the wet portion 
of the refuse to be more thoroly dried and 
destroyed than in shallow grates. In my 
opinion the success of this plant is partly 
due to this particular feature. 

The average time of burning charge is 
20 minutes. Usually six charges are made 
for each clinker produced on the grates. 
When the plant is working at its full or 
nearly full capacity the labor required is 
operated in three shifts of eight hours 
each. With the destruction of from 60 to 
75 tons of garbage only one unit is used 
with three shifts of labor. This is better 


than to use two shifts, working both fur- 
naces, for a more even supply of steam is 
delivered to the pumping station. 

During July and August, when the de- 
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livery of watermelon rinds and other veg- 
etable matter delivered to the plant aver- 
aged 20 tons daily, of course this amount 
of extra wet garbage, bringing the per- 
centage of garbage above the guarantee, 
was only destroyed by adding dry mate- 
rial that had sufficient heat units in same 
to offset the excessive moisture in the 
garbage. This was brought about by add- 
ing about 10 per cent. in weight of cin- 
ders collected from manufacturing plants. 
With the addition of these cinders com- 
plete combustion of the garbage was ob- 
tained. The extra cost of the cinders was 
only the cost of drayage from the plants 
to the destructor plant. 

From the day the plant commenced to 
consume the garbage on March 24, 1914, 
to the present date, all of the refuse de- 
livered to the plant has been consumed 
and none had to be hauled away. The 
amount saved in fuel at the water works 
plant from March 23d to October 1st was 
a little over $3,000, or approximately $500 
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AVANNAH DESTRUCTOR. Stoking 
garbage on the furnace grates. Two 
units of four cells each, all shown in the 
photograph but cell No. 1 of the right- 
hand unit. 
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per month. Some changes have been made 
whereby there will be considerable in- 
crease in the amount of fuel saved and 
it is anticipated that from now on the 
saving will amount to about $600 per 
month. If the refuse delivered to the 
plant equals the capacity of the plant, 
sufficient steam will be furnished to oper- 
ate the pumping station entirely and a 
saving of approximately $12,000 would en- 
sue to the city. 

The pumping station has two ten-mil- 
lion-gallon duplex compound Holly-Gas- 
kill pumping engines and two cross-com- 
pound air compressors, all of which are 
operated condensing. The steam pressure 
carried at the water works plant is 90 
pounds, but at the destructor plant is 
carried up to 150 pounds, with 100 de- 
grees superheat. The pressure, however, 
is reduced by passing thru a reducing 
valve on the main steam header in the 
boiler room of the water works. 

The total amount of refuse consumed 
from March 24, when the plant was com- 
pleted, to September 30, was 14,364 tons. 
The cost of operating the plant was $8,190 
and there should be added salary of 
weighman, amounting to $428, and a la- 
borer at the pit supervising the dumping 
of the cars, amounting to $370, making a 
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AVANNAH DESTRUCTOR. Drawing 

clinker from grate into clinker car. 
Note greater ease of drawinig clinker by 
means of the apparatus provided than re- 
moving by hand, as in earlier furnaces. 
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total cost for destroying the garbage of 
$8,988, or a cost per ton of 62% cents. 
Allowing for the saving of fuel at the 
pumping station for this period the net 
cost for destroying the refuse was 41.6 
cents. 

The percentage of clinker obtained from 
destroying the refuse varies from 20 to 30 
per cent. of the total of refuse burnt. 
During the season when the refuse is dry 
the weight of the clinkers is from 20 to 
25 per cent. During July and August this 
varies from 25 to 30 per cent. It will be 
seen from the above that the unit cost of 
destroying the refuse was higher than the 
guaranteed cost, but it must be borne in 
mind that the guaranteed price is based 
upon the plant working at its full capac- 
ity, for then the amount of labor would 
be practically the same as when one-half 
of this amount was being consumed. 

The cost of destroying the refuse, the 
amount of evaporation of water, and steam 
obtained is based on the refuse having 
the following percentages of material: 
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45 per cent. garbage. 

40 per cént. rubbish. 

10 per cent. ash or cinder. 

5 per cent. manure by weight; the gar- 
bage to consist of organic material, veg- 
etable and animal with water and grease; 
rubbish to consist of paper, rags, excel- 
sior, straw, glass, etc. . 

Labor for each shift: One man to feed 
hoppers, four stokers, one engineer, one 
craneman and one man per watch, mak- 
ing total labor charges per watch $17.50, 
or $52,50 per day of twenty-four hours. 
This, however, is not expected to be ad- 
hered to, and with the amount of refuse 
to be destroyed less than 130 tons daily 
the cost of labor will be considerably re- 
duced. 

On June 4, 1914, a trial test lasting 
eight hours was made with a running start. 
The refuse was selected so as to comply 
with the specifications by which the con- 
tract is expected to be carried out. Suf- 
ficient steam was furnished to the water 
works during the twelve hours to operate 
entirely the plant, which would indicate 
a saving of coal at the rate of about $1,000 
per month. The total refuse burned was 
86,666 pounds. The actual duration of 
the test was 7 hours and 35 minutes, mak- 
ing the consumption somewhat above the 
guarantee. The total refuse burned per 
square foot of grate surface was 72.25 
pounds, whereas the contractor’s guaran- 
tee was 68 pounds. The average tempera- 
ture of the combustion chamber during 
this test was 2,100 degrees, the guarantee 
being 1,500 degrees. The total water evap- 
orated for compound refuse was 1.53 
pounds, against 1.3 pounds, the guarantee. 
The estimated horse power in operating 
the plant was 118, the excess horse power 
being 452. The total number of charges 
made for both furnaces was 166. The 
number of times clinkers were drawn 
from both chambers was 26. 

On June 25, 1914, a twenty-four-hour 
test was made, the actual duration of 
same being 23 hours and 15 minutes. The 
type of refuse destroyed was that guar- 
anteed by the contractors to fulfill their 
contract. The total refuse per square foot 
of grate surface per pound was 69.94, 
above the requirements. The average tem- 
perature in combustion chamber was 1,862 
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degrees. The water evaporated per pound 
of refuse was 1.49 pounds; total boiler 
horse power developed per hour was 482. 
The horse power used in the plant was 
118, giving an excess of 364, as against 
350, the contractor’s guarantee. The total 
number of charges of both furnaces 
was 440. 

The final test was made on August 21-22. 
While the duration of the test was to be 
24 hours, the amount of refuse delivered 
during this period, 138 tons, was destroyed 
in 21% hours. The detailed data as re- 
gards this test are as per statement ac- 
companying. 

From the operation of the plant and 
from the test made, the opinion of the 
writer is that Savannah has a high tem- 
perature incinerating plant capable of de- 
stroying without difficulty 130 tons refuse 
per day, of furnishing by-product steam 
of an amount that will result in a saving 
of at least from $6,000 to $7,000 per year 
with the refuse now delivered to the plant. 
The plant has now been in operation for 
six months. . No defects have been noted 
and no changes of any moment have been 
made since the plant was first put in oper- 
ation. The city is destroying this garbage 
in a sanitary manner. It has been noted 
during the summer that the fly trouble 
has been very much. less than in years 
past, and by some this is thought to be 
due to the elimination of the dumping of 
the refuse near the city. 

I highly recommend to moderate size 
cities the destroying of garbage in the 
same manner as Savannah is destroying 
hers. With cities of large populations 
and where the percentage of grease is 
greater than 3 per cent. in weight of the 
true kitchen waste, the method of destroy- 
ing garbage by the reduction process may 
be favorably considered. 

Results of Test of Heenan Destructor at 
Savannah, Ga., August 21-22, 1914. 

Duration of Test—From 3 a. m. August 
21 to 12:30 a. m. August 22, 21% hours. 

Type of Refuse—Garbage, 45 per cent.; 
rubbish, 40 per cent.; manure, 5 per cent.; 
ash, 10 per cent. 

Type of Destructor—Two 4-trough grate 
furnaces with forced draft. 

Number of Furnaces at Work—Two. 

Total Grate Surface—160 square feet. 
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Type of Boilers—Wickes’ vertical water- 
tube equipped with Foster superheaters. 

Total Heating Surface of Each Boiler— 
2,000 square feet. 

Total Refuse Burned—277,550 pounds. 

Total Refuse Burned per Hour—12,909 
pounds; builder’s guarantee, 10,833 
pounds. 

Total Refuse Burned per Square Foot 
Grate Surface per’ Hour—80.6 pounds; 
builder’s guarantee, 68 pounds. 

Total Clinker and Ash (approximate)— 
68,608 pounds. 

Percentage of Clinker and Ash Obtained 
from Refuse Burned—24.7 per cent. 

Maximum Combustion Chamber temper- 
ature—2,000 degrees F. 

Minimum Combustion Chamber Temper- 
ature—1,700 degrees F.; builder’s guaran- 
tee, 1,250 degrees F. 

Average Combustion Chamber Tempera- 
ture—1,845 degrees F.; builder’s guaran- 
tee, 1,500 degrees F. 

Average Steam Pressure (Gage)—120 
pounds. 

Average Temperature of Steam—523 de- 
grees F. 

Average Superheat—173 degrees F.; 
builder’s guarantee, 100 degrees F. 

Average Temperature of Feed Water— 
206 degrees F. 

Total Water Fed to Boiler—397,162 
pounds. 

Total Water Evaporated from and at 
212 degrees F.—450,382 pounds. 

Total Water Evaporated per Pound of 
Refuse—1.62 pounds; builder’s guarantee, 
1.3 pounds. 

Water Evaporated per Pound of Com- 
bustible—2.15 pounds. 

Total b.h.p. developed per hour—607 
pounds. 

Estimated Horse Power Used in Plant 
for 75 k.w. Non-condensing Turbo Gener- 
ator Set and Boiler Feed Pump—118. 

Excess b.h.p.—489; builder’s guarantee, 
330. 

Average Air Pressure under Grate—34 
inches. 

Average 
grees F. 

Average Stack Draft—.72 inch. 

Average CO.—11.43 per cent. 

Total Number Charges, both Furnaces 
—447, 

Average Weight of Charge—621 pounds. 

Total Number Clinkers Drawn, both 
Furnaces—64. 


Air Temperature—252 de- 


Cost of Operation—Based:on Contract. 


Hoisting—One man per shift of 8 
i, Se a nae $ 
Stoking—Four men per shift of 8 


NS BP Be ooo cccscecasanexs 9.60 
Clinker Removing—One man per 
shift of 8 hours @ $1.50........ 1.50 
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Engineer—One engineer of 8 
a of! a ee 


Total labor charges per shift..... $17.50 
Total labor charges per day of 24 


RE re ee Seen 52.50 
Total labor charges per ton @ 130- 
BU BEE Src sisson athooswense ee .404 


Cost of Operation—Based on Actual Cost. 


Hoisting—One man per shift of 8 
ek arr $2.25 
Stoking—Four men per shift of 8 


ek. er eee 7.00 
Clinker Removing—One man per 

shift of 8 hours @ $1.40........ 1.50 
Engineer—One engineer @ $4.00. 4.00 


Total labor charge per shift..... $14.75 
Total labor charge per day of 24 


RE i cic dhnics ates atarn Sovnetiae ina ac 4.25 
Total labor charge per ton @ 130- 

WN SE 65.45 cedokss encnassenwe 3403 
Total labor charge per ton for 

138.75 tons in 21% hours....... .018 


Tests made with running start. All hop- 
pers empty, and then charged with test 
mixture. On completion of test, hoppers 
were empty. All combustion chamber tem- 
peratures taken with thermo-electric re- 
cording pyrometer. All other tempera- 
tures were taken with mercury thermom- 
eters. Water measured with a Worthing- 
ton hot-water meter. Steam pressures 
taken with a recording pressure gage con- 
nected to main steam line. Steam deliv- 
ered to main header at water works and 
used to operate one 10,000,000-gallon 
pumping engine and one 1,850-cubic-foot 
cross-compound condensing air com- 
pressor. From 12:15 to 5:10 p. m. air 
compressor was operated non-condensing. 
From 6:30 to 10:30 p. m., 10,000,000-gal- 
lon pump speeded up. Steam from plant 
also used to operate all prime motive 
units for generation of power for use in 
plant. At 7 a. m. August 22, all refuse 
in storage pit was burned, and from then 
until 8 a. m., insufficient refuse was de- 
livered to keep the plant going at ca- 
pacity. 

Weather during the test was hot and 
humid, with occasional showers. Test 
was started at 3 a. m. of 21st and com- 
pleted 12:30 a. m. of 22d. All calcula- 
tions based on A. S. M. E. standards. 
Safety valves of boilers were popping off 
from 5:30 p. m. until 6:30 p. m. 








A PLAYGROUND FOR A 
SMALL CITY 


By Warfield Webb, Chicago, IIl. 





This park shows the possibilities in a Mississippi river bayou in 
flat bottom land and is a striking example of what energy and inge- 
nuity can do when directed by public spirit and a strong desire to 


meet a public need. 





of combating the evils of congested 

life in our large cities has been the 
adoption of the playground idea by the 
municipalities, working thru the reg- 
ularly established park boards. These or- 
ganized bodies have been given funds 
wherewith to establish these breathing 
spaces, and the results in many cities 
have been such as to foster a far greater 
good by keeping the children, and the 
grown-ups, too, in some instances, from 
the evils of and dangers found in the 
streets. These nature nooks, placed in 
the heart of the very thickly populated 
districts, have been the one saving grace, 
and have acted as refuges wherein many 
a child has been protected from outside 
influences that are sure to make of the 
adult a citizen that is many times unde- 


sirable, to say the least. 


()° of the most successful methods 





Chicago has taken the lead in this: re- 
spect, but there are other cities which 
have profited by the example, and have 
even gone a step further toward the ideal 
that will eventually predominate in many 
sections. The playground itself is of 
small value to the residents unless there 
are amusement devices, so that the hours 
spent in this retreat can be made more 
enjoyable, and at the same time prove a 
real source of physical well being to the 
visitors. These have been multiplied in 
number and character from time to time 
in some cities, and the newer and most 
modern of these smaller parks are models 
of service to the housed-in population. 

Perhaps the most pretentious of these 
parks was opened several months ago at 
East St. Louis, Ill, and was given the 
name of Jones Park. This park comprises 
a tract of 46% acres, and has been laid 
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A PLAYGROUND FOR A SMALL CITY 


HE SWIMMING POOL in Jones Park, 
East St. Louis, Ill., with the bath- 
houses and dressing rooms on the left. 


as 


out with the sole idea of making it a 
pleasure resort for the residents and visit- 
ors of the city. It has a natural forest 
growth and a very attractive scenic effect, 
.but to this have been added many fea- 
tures, making the total cost of the same 
$75,000, including the purchase price of 
the ground. 

The city of East St. Louis established a 
park board a few years ago, and, like 
other boards of this kind, it was given 
the power to construct boulevards, parks 
and kindred work. Since its inauguration 
there have been established several small 
parks in the city, but this latest and de- 
servedly praised public playground ranks 
with any other in the country. To make 
this possible no expense was spared, and 
the object, that of placing at the disposal 
of the people a park of more than com- 
monplace charm, has been realized. 

The main features of this park are, a 
large open-air swimming pool, lagoon, 
grand stand and rest house. The lagoon, 
which covers about seventeen acres, is 
200 feet wide and a half mile in length. 
Overhanging willows add to the natural 
charms of this boating and canoeing re- 
sort. The greatest depth in any place 
does not exceed four feet, thus insuring a 
safe depth and still permitting the easy 
movement of the boats. At one end of 
the lagoon a large and attractive boat 
house has been erected, and ample space 
has been permitted for the docking of the 
boats. 

One other feature that attracts much 
favorable comment is the open-air swim- 
ming and bathing pool, which cost $7,000. 
In connection with it is a bath house, 
165 feet in length by 36 feet in width. 
This will accommodate 376 men and boys 
and 190 women and girls. The cost of 
this structure was $8,000. Directly in 
front of the bath house is a 3-acre sand 
beach, making it possible to enjoy the de- 
lights of the seashore at home. The depth 
of the water has been regulated so as to 
make it perfectly safe. The shallow sec- 
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tion varies from six inches to four feet, 
and covers about 78,000 square feet. The 
deep water section is 450 feet long by 
120 feet wide, and reaches a depth of eight 
feet. This has been provided with diving 
platforms and spring boards, offering 
every facility for aquatic sports. There 
are 4,678,500 gallons of water in the en- 
tire pool. To insure the sanitary quali- 
ties of the water at all times, there is an 
influx of 800 gallons per minute supplied 
from a well located adjacent to the pool. 
Water polo and swimming races are to 
be a part of the regular pastime in this 
pool. 

The most notable feature of the park is 
the concrete grandstand, erected at a cost 
of $10,000, and having a seating capac- 
ity of 1,000 persons. This grandstand 
faces a quarter-mile track, the latter be- 
ing twenty-five feet in width and having 
a 200-yard straight-away. The space di- 
rectly in front of the grandstand is given 
over to baseball, football and -kindred 
sports. Directly beneath the grandstand 
the space has been given over to lockers 
and shower baths, to be used by both men 
and women who participate in the games. 
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HE SHELTER HOUSE in Jones Park, 
East St. Louis, Ill. The foreground 
shows that the patrons of the park have 
not yet learned their part in keeping a 
park beautiful by keeping their litter off 
the grass. 
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Other sections of the park, comprising 
seven acres, are given to tennis courts. 
Then there is the regular playground for 
the children, all ages being deemed chil- 
dren here. Here are found swings, sand 
piles, croquet grounds, courts for horse 
shoes, quoits, toboggan slides and other 
sports that delight the visitor. 

The rest house, an essential of park 
equipment, is two stories in height and is 
constructed of a pleasing pattern of fire 
brick. It cost $17,000. On the lower floor 
are found sanitary drinking fountains, 
comfort stations for both sexes and a hall- 
way, and on the upper floor a covered pa- 
vilion that overlooks a dense grove. Easy 
chairs and settees are here in abundance, 
and a space for band concerts. This sec- 
tion has been particularly assigned for 
the meeting of social organizations that 
will find it a place of pleasure and rest- 
fulness. It is also intended to be a haven 
for mothers, who may come here and rest 
and still enjoy the delights of the park. 

The natural beauty of the park was not 
materially damaged by the erection of the 
buildings, but other trees have been plant- 
ed, and these will in a few years add their 
charm to the place. All wires are under- 
ground, and the walks are of concrete. 
Other facilities such as drinking foun- 
tains, settees, waste baskets and every 
convenience, have made this park one of 
the finest examples to be found today in 
any city. 
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EXPERIMENTAL PLANT 
FOR TREATING SEWAGE 


AT BROOKLYN, N. Y. 


By George T. Hammond, Engineer in Charge. 





The plant for making experiments on the treatment of the sewage 
of Brooklyn, N. Y., has not been im operation long enough to warrant 
the publication of definite statements of the results of its operation, 
but the general observations of its action are so satisfactory that this 
description of its general features is warranted and will be of value 
to other cities considering the installation of experimental plants. 
The article is abstracted from a paper before the American Society 
of Municipal Improvements, which goes into greater detail of meas- 





urements. 
scription. 


The accompanying photographs will illustrate the de- 





a brief description of an experi- 

mental plant for sewage disposal in- 
vestigations recently designed and in- 
stalled by the Bureau of Sewers, Brook- 
lyn, N. Y. This plant was designed and 
constructed in response to a resolution 
of the Board of Estimate and Apportion- 
ment, of the city of New York, which 
authorized, for the purpose of construct- 
ing the plant and carrying on the experi- 
ments, the sum of $50,000. 

The experimental plant is located in 
close relation to the existing New Lots, 
or Twenty-sixth Ward, sewage disposal 
plant, and obtains its sewage from the 
main sewer, which serves the Twenty- 
sixth Ward district of Brooklyn. The 
’ sewerage system, for which this sewer is 
the outfall main, serves a population of 
about 200,000, occupying an area of ap- 
proximately 5,000 acres. The sewers are 
on the combined plan and have rather 
flat grades. The disposal plant is about 
two miles from the center of population 
and the sewage becomes septic, during 
the warm months of the summer, before 
reaching the outlet. A new disposal plant 
is urgently needed for this district, and 
has been authorized, the design to await 


be object of this paper is to present 
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the results of experimental study to de- 
termine the most suitable method of treat- 
ment for local conditions. 

The experimental plant consists of 
three Imhoff tanks, each of different 
depth but with other dimensions equal; 
six sprinkling filters, two of which re- 
ceive forced aeration within the mass of 
the medium; various tanks and appara- 
tus for the investigation of sewage treat- 
ment by forced aeration; secondary set- 
tling tanks for the sprinkling filters and 
the sewage treated by forced aeration; a 
plain settling tank for crude sewage in 
connection with an airtight sludge diges- 
tion tank, which receives settled matters 
and sludge from the plain tank, being in 
effect the two essential portions of an 
Imhoff tank separated; a roughing filter; 
ten sludge drying beds; various experi- 
ments for screening sewage, and for dry- 
ing sludge, including a fixed mesh screen, 
a rotary disc type screen, and a canvas 
vacuum filtration system; various provi- 
sions for disinfection experiments, etc. 

The mechanical plant consists of steam- 
actuated sewage pumps and an air com- 
pressor. 

The twin sewers pass, at the location 
of the existing disposal plant, thru a silt 
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1. Quieting tank into which pumps dis- 
charge and from which sewage flows with 
determined constant head to treatment 
tanks. 

2, 3, 4. Imhoff tanks Nos. 1, 2 and 3, 
partly hidden by other structures. 

5. Roughing filter at end of dosing 
tanks. 

6. Dosing tanks. 

7. Sprinkling jilter bed before con- 
struction of wind shield around tops of 
beds. 
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8. Aerating tank. 

9. Aerating siphon. 

10. Sprinkling filters with forced aera- 
tion. At their base settling tanks and 
sludge drying beds. 

11. Secondary settling tanks below the 
sprinkling filters (7). 
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basin which, in dry weather, acts as a 
grit chamber for the sanitary sewage. 
This basin, which is covered with a ma- 
sonry roof carried on I-beams and piers, 
is 80 feet by 60 feet in interior dimen- 
sions, and 9 feet deep. 

The pumps that furnish the sewage for 
the experiments are located within the 
existing disposal plant building, and 
steam is obtained from the boilers of the 
plant. There are two sewage pumps, 
both of them direct acting piston pumps, 
installed so that either pump may be cut 
out and cleaned or repaired without stop- 
ping the other, with capacity of 1,200,000 
and 650,000 gallons a day. Provision is 
made for placing a movable screen around 
the lower end of the common 12-inch suc- 
tion pipe thru which both pumps operate, 
which is cleaned by means of a water jet 
and brush. 

The sewage for experiments is dis- 
charged from the pumps thru an 8-inch 
iron pipe into the quieting tank, which 
supplies sewage to the various units of 
the experimental plant by gravity. 

As the experiments include an exten- 
sive study of sewage aeration by means 
of compressed air, an air compressor is in- 
stalled with a displacement capacity of 
228 cubic feet of air per minute at not 
exceeding 210 r.p.m. for 30 pounds air 
pressure, with 100 pounds of steam at 
the throttle, The air passes from the 
compressor to an air receiver, of steel, 
24 inches in diameter and 72 inches high, 
with pressure gage and safety valve. 

The low elevation of the ground, a tidal 
marsh, requires the plant to be above the 
reach of the highest tide, and pumping 
of the sewage to a level from which a 
gravity flow could be obtained for every 
unit of the plant. 

Every unit was provided with a meas- 
uring device for the determination of the 
quantity of flow, usually consisting of an 
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adjustable calibrated orifice above which 
a constant head is maintained by a sys- 
tem of overflow weirs. 

For measuring compressed air, venturi 
meters were provided. 

The above-ground construction of the 
plant affords opportunity for studying the 
flow of sludges of different kinds, Imhoff 
especially. The effect of cold weather on 
exposed sprinkling filter beds, and the 
danger of freezing of the various chan- 
nels carrying sewage, and the proper 
method of protecting and operating the 
same, are incidental studies of great im- 
portance in view of the projected con- 
struction of a plant on piles over an ex- 
tensive marshland. 

Early in the studies which preceded the 
design of the experimental plant it was 
of importance to ascertain the quantity 
of sewage flow per day and per capita 
from the drainage and sewer district, the 
entire flow passing into Jamaica Bay at 
this point through the main sewer, as al- 
ready described. This was done by means 
of a knife-edge weir 26.83 feet long, with 
end contractions suppressed, installed in 
the open outfall trunk sewer. 

The quieting tank stills the flow com- 
ing from:the pump, and supplies a regu- 
lated supply of sewage to every part of 
the plant, maintaining a constant head in 
the supply at an elevation of 33.42. This 
tank is rectangular in shape, 5 feet in 
depth, and 12 feet 3 inches by 8 feet 10 
inches in plan. In its interior each end is 
divided off by a partition, forming over- 


flow chambers, which are connected with 
the waste pipe; the main chamber 
is between these internal partitions 
and is 9 feet in length by 8 feet 
in width. Each partition is cut down 
to the waterline a distance of 3 feet 
from the outlet side of the tank, forming 
overflow weirs designed to maintain a con- 
stant head over the outlet orifices. 
Two baffles are placed lengthwise of the 
tank, between the above mentioned partti- 
tions and normal to the line of flow. The 
baffle nearest to the entrance of the sew- 
age extends 3 feet upward from the bot- 
tom, and is 2 feet 6 inches from the en- 
trance side of the tank. The other baffle 
extends downward, from the top of the 
tank, to within 1 foot of the bottom, and 
is 2 feet 6 inches from the first baffle, par- 
allel with it, toward the outlet side. 

In the side of the main chamber of the 
tank, opposite to the entrance of the sew- 
age, are placed six outlets, each provided 
with an adjustable orifice having a cali- 
brated scale, which may be set to any rate 
of discharge within its range of capacity. 
These orifices discharge into flumes that 
lead to the various experimental units, 
each orifice into a flume which it serves. 
The means of maintaining a constant head 
is, in all cases, an overflow weir, over 
which a surplus flow is kept wasting to a 
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ERATING TANK, showing surface 

of sewage under aeration. LHither 
raw sewage or effluent from Imhoff tank 
can be aerated as desired. 
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MHOFF TANK with deck removed. 

Note a slight scum has formed, after 
one week without disturbance, on which 
algae are growing. No sulphuretted hy- 
drogen smell at any time. 
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lower level, where it may be used, if re- 
quired, for other experiments or led back 
to the main sewer. 

The Imhoff tanks, three in number, dif- 
fer only in depth, each being provided 
with a sedimentation chamber with the 
depth proportionate to the depth of the 
tank in which it is placed, so that the ef- 
fect of depth (other conditions being 
equal) may be observed in the compara- 
tive performance of the tanks. 

The scum boards, placed 12 inches from 
and opposite the entrances and exits of 
the tanks, are in all cases 2 feet in depth, 
and no other baffling is provided for in 
the first series of experiments. The di- 
mensions of the horizontal section of each 
sedimentation chamber, at the lower edge 
of the scum boards, are equal in every 
particular in all the tanks; and the en- 
trance and exit weirs are of identical de- 
sign and dimensions. When the experi- 
ments upon the comparative effect of 
depth in sedimentation chamber, and 
sludge digestion chamber, have been com- 
pleted, baffling will be provided in con- 
nection with experiments upon rates of 
sedimentation at various rates of flow. The 
sedimentation chamber of either of the 
tanks can be temporarily removed and a 





rearrangement made for Dortmund tank 
experiments. Connections can be made so 
that the whole three can be operated in 
series, either as Imhoff tanks or as Dort- 
mund tanks, by a few inexpensive 
changes. Each tank is 15 feet in internal 
diameter. The inlet and outlet of each 
tank is made of galvanized iron, forming 
a distributing or a collecting chamber, as 
the case may be, in front of the entrance 
weir, or outside of the exit weir, which 
weirs are both full width of the sedimen- 
tation chamber; the aim being to distrib- 
ute the flow uniformly, and to take off the 
effluent in the same manner. 

The sedimentation chambers are of 
pine, easily removed and reconstructed, 
The sloping floors, which are of 2-inch 
pine, planed smooth, were placed first, 
after which the vertical sides were put in 
place, which are of 114-inch pine, planed 
smooth, their lower ends resting upon 
the sloping bottom planks, so as to elimi- 
nate a vertical joint. These vertical walls 
are 10 feet 8 inches between sides and a 
maximum of 2 feet between these and the 
outer shell. The sides and sloping floor 
are of tongued and grooved boards, care- 
fully matched and smoothed inside. The 
spaces between the vertical walls and 
outer shell serve as gas outlets for the 
digestion chamber. 

In making the openings from the sedi- 
mentation chamber for the passage of set- 
tlings into the digestion chamber, the in- 
clined floors do not lap or pass, the one 
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in such tanks, the intention being to study 
the form of opening by changing it, per- 
haps several times; the form at present 
installed having been considered the most 
troublesome to try out was selected for 
the first trial. There is some reason to 
think that this form of opening is less lia- 
ble to become clogged than the form ordi- 
narily used, and in six months’ service it 
has worked so well that no collection of 
settlings hag at any time remained upon 
the slopes. The opening is guarded by 
means of a timber shield or baffle board 
placed below it with its upper slopes the 
same as the bottom slopes of the sedimen- 
tation chambers, thru which the sludge 
pipe passes at the center of the tank, care 
having been taken to make the pipe pas- 
sages gas tight thru the wood. The sludge 
pipe in each tank is 8-inch iron pipe with 
a flange at the top, provided with a cover, 
and is carried by two 6-inch by 8-inch yel- 
low pine timbers crossing the top of the 
tank; the pipe is suspended from iron 
channels crossing from timber to timber 
and placed under the flange at the top. 
The sludge pipe is provided with a branch 
pipe for drawing sludge, which passes 
thru the side wall of the tank, having a 
gate valve and being connected with the 
sludge outfall channel into which it dis- 
charges. 

The bottom of each digestion chamber 
is formed inside of the cylindrical tank, in 
the shape of an inverted truncated hex- 
agonal pyramid, made in two sections, the 
upper overlapping the lower. A _ perfo- 


rated lead pipe, 1144 inches in diameter, 
connected with the city water suply, and 
controlled by a gate valve, is placed en- 
tirely around the tank, under the over- 
hanging edge of the upper pyramid, for 
use to start the sludge sliding down the 
slopes, if necessary, and for cleaning the 
slopes. 

The effluent from the tanks may be dis- 
tributed by gravity from the outlets to all 
the experimental units where its use is 
required. Provision is made to return 
surplus to the main sewer by waste pipes 
of iron, 4 inches in diameter, which are 
led down the sides of the tank, affording 
branch connections, provided with gate 
valves, for tapping the tank at lower 
points. Thus it is possible to entirely dis- 
charge the contents of the sedimentation 
chamber without disturbing the sludge 
digestion chamber. It is also possible to 
obtain samples of sludge from the bottom 
of the tank without the disturbance that 
would be caused by drawing thru the 8- 
inch sludge pipe, or to discharge the en- 
tire contents, when repairs or alterations 
are required. 

The tanks are covered on top, except for 
the opening over the inlet and outlet 
weirs, with movable floors, made of 2-inch 
pine plank, in sections, with lifting rings 
for handling. 

The Imhoff tanks differ only in vertical 
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PRINKLING FILTERS, two in opera- 
tion, with wind breaks to prevent ir- 
regular action. 
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PRINKLING FILTERS as seen from 
the sides. Tops of secondary settling 
tanks are in the foreground. 
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dimensions and cubic capacity, as fol- 
lows, the depths being given inside from 
the water line downward: 


Depth of 
Sedimentation 
Chamber— 
ox. . . 
S28. 38 ‘ 
on33 58 c 
ARBOR ro 7) 
Tank No. 1.... 30.38 9.22 13.97 
Tank No: 2.... 21.88 5.30 10.05 
Tank No. 3.... 13.67 2.42 7.00 


Changes in the sloping bottoms, of sedi- 
mentation and sludge digestion chambers, 
are easily possible; also in design and 
width of the opening between the upper 
and lower chambers. The slopes were 
provided to begin with as flat as was 
thought safe, but so far they have not re- 
tained any sediment and probably might 
have been flatter without causing trouble. 
These tanks have been operated since 
October 4, 1913. Probably the smooth tim- 
ber surface affords less friction to the 
sliding of settled matter than would con- 
crete. It is intended to cover the slopes 


with a concrete surface, before the com- 
pletion of the experiments, to investigate 
this question. 

The effluent from the Imhoff tanks flows 
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by gravity to the following units, all of 
which may be simultaneously in action: 

1. The sprinkling filters and roughing 
filter. 

2. The aerating tank. 

38. The aerating siphon. 


4. The sprinkling filters with com- 
pressed air aeration. 


5. Toa secondary settling tank. 

6. To disinfection tanks. 

7. To mechanical vacuum filter tanks 
of the Moore pattern. 

Sludge for testing and drying is dis- 
charged to the Imhoff drying beds; the 
surplus sludge is washed into the main 
outfall sewer. 

Plain sedimentation experiments are 
provided for in a tank of the Dortmund 
type, which is one of a group of four 
tanks, each of the same size and design, 
constructed of concrete, 8 feet by 8 feet in 
interior plan and 8 feet deep from the 
water line in the center, the bottom being 
designed of pyramidal form. The other 
three of these tanks are used as second- 
ary settling tanks for observing the efflu- 
ents of the aerating siphon, aerating tank 
and the Imhoff tank. The flow, entering, 
is carried down under the center of the 
tank and, rising, is taken off thru V- 
shaped notches, of which two are pro- 
vided on each side, into wooden troughs 
which completely surround the top of each 
tank. A 6-inch sludge discharge pipe is 
placed in the center, terminating with a 
bell at the bottom and provided with a 
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clean-out at the top of the vertical portion 
above the water surface. Sludge is dis- 
charged thru a horizontal branch, pass- 
ing thru the tank wall below the water 
line, into a flume that carries it to the 
sludge beds. The tank selected for raw 
sewage sedimentation has, in addition, a 
sludge discharge pipe branching from the 
pipe described above, which passes to a 
sludge digestion tank especially provided 
for the purpose of experimenting with 
sludge taken from raw sewage. 

The sludge digestion tank is of steel, 
made to be air and water tight. It is 5 
feet in diameten and 15 feet in depth, with 
a pyramidal bottom, set vertically in the 
ground so that no part of it shall be above 
the water line of the plain sedimentation 
tank from which it receives sludge. The 
effect of varying temperature or of chill- 
ing from ground water is minimized by a 
double shell with an air space between 
shells. In operating the tank sludge is 
drawn from the settling tank under water 
pressure due to the head of water in the 
tank, by means of a branch in the sludge 
pipe, and passes thru the sludge inspec- 
tion box after opening the valve into the 
digestion tank. The sludge remains in 
the digestion tank until it is digested. 
Before any sludge enters it is necessary 
to let out enough of the water from the 
top of the tank to furnish sufficient differ- 
ence of head for the sludge to flow in. 


The digested sludge is discharged upon 
the Imhoff drying beds by means of the 
sludge pipe in the same manner as from 
an Imhoff tank. 

Direct aeration experiments may be 
carried out with raw sewage supplied 
from the quieting tank, or with the efflu- 
ent of the Imhoff tanks. The principal 
direct aeration experiments provided for 
are to be carried out by means of an aerat- 
ing siphon, and an aerating tank. Experi- 
ments will also be made with sprinkling 
filters supplied with compressed air 
thru a grid placed within the mass of 
medium. 

The siphon aerator may be operated 
with raw sewage or Imhoff effluent. The 
flow of sewage is led, by gravity, to the 
bell at the top of the siphon down-take 
pipe, into which the sewage falls, entrain- 
ing or sucking the air in with it, and 
passing vertically downward thru the pipe 
with considerable velocity, the entrained 
air becoming compressed. It is claimed 
by the patentee that the sewage exposed 
to air under pressure absorbs a greater 
portion in consequence of the pressure, as 
the volume of air absorbed will be in pro- 
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PRINKLING FILTER beds and dosing 

tanks at five degrees below zero con- 

tinued in full operation. Wind breaks not 
in place on the surface. 
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ECONDARY SETTLING TANKS in the 
foreground and sludge drying beds in 
the small boxes immediately in their rear. 
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portion to the pressure. The apparatus 
consists of a 4-inch pipe extending ver- 
tically downward, 130 feet from the bell 
at the top; first thru the center of a ver- 
tical tank 30 feet deep and 4 feet in in- 
ternal diameter, and, second, from the 
bottom of the tank thru an 8-inch pipe, 
leaving an annular space thru which the 
sewage can flow upward from the bottom 
of the 4-inch pipe into the vertical tank, 
in which it is retained for a period of 
time in proportion to the quantity of flow 
and capacity of the tank. The effluent is 
discharged from the top of the vertical 
tank by means of a waste pipe and a meas- 
uring orifice box from which a portion of 
the flow is led, for observation, to the set- 
tling tank. 

The tank aerator is for the purpose of 
experimenting, both upon crude sewage 
and Imhoff tank effluent, with forced aera- 
tion, either by fill and draw or constant 
control. It is a tank 12 feet in diameter 
and 25 feet 8 inches in height. The sew- 
age enters at the top of the tank by grav- 
ity at eight points from the quieting tank 
or the Imhoff tank outlets. The sewage 
may fill the tank so that these points of 
entrance are submerged, or the tank may 
be operated at lesser depths of contents. 
The sewage or effluent of the tank is taken 
off at the bottom by means of four 3-inch 
openings into a 5-inch pipe. 


A grid for supplying compressed air is 
placed at the bottom of the tank, upon 
7% inches of broken stone, the same 
depth of broken stone being placed over 
it. The grid consists of 114-inch pipe at 
right angles, forming a cross, connected 
in the center, the arms of the cross being 
connected with quarter-circles of 34-inch 
pipe forming concentric rings, of which 
there are five; each ring being perforated 
at 6-inch intervals with 1/16-inch holes. 
The air enters thru the 14-inch pipes and 
is distributed thereby to the rings, and is 
discharged into the broken stone sur- 
rounding the grid, which tends to break 
up any upward stream effect. 

The main outlet for the tank effluent is 
1 foot above this grid. 

Thru the central axis of the tank is 
placed a vertical 4-inch pipe which serves 
to center and support the deflector discs, 
of which there are nine, provided for the 
purpose of deflecting the downward flow 
of sewage and upward flow of air bub- 
bles, so as to obtain even distribution of 
both air and sewage. 

The deflectors are designed in the form 
of a wheel with a hub which is of iron; 
six radial arms are provided between 
which slats are placed, running from arm 
to arm, the slats being set in grooves in 
the arms and at an angle of about 45 de- 
grees with the horizon, the slats in each 
alternate deflector being set at angles al- 
ternating from and toward the center in 
order to give the sewage a sinuous motion 
in passing downward. 
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There are six percolating or sprinkling 
filter beds, all of them supplied with sew- 
age by means of dosing tanks, and the 
sewage applied may be 


(1) crude from the quieting tank; 


(2) aerated sewage effluent from the 
siphon aerator; 


(3) aerated sewage effluent from the 
aerating tank; 


(4) settled sewage from the Imhoff 
tanks; 


(5) any of the foregoing passed thru a 
gravel roughing filter; 


(6) effluent from fine screens of the 
Reinsch-Wurl pattern (not yet installed). 

The sewage flows by gravity to the dos- 
ing tanks, except the fine screen effluent 
which requires pumping. 

Each dosing tank is provided with a 5- 
inch Miller siphon which discharges the 
dose into the inverted pyramidal feeding 
tank from the bottom of which it is car- 
ried by a pipe embedded in the medium 
to the sprinkling nozzle, by which it is 
sprayed over the bed. The gravel rough- 
ing filter is so arranged that sewage, on 
its way to the dosing tanks, may\ be passed 
thru it; the medium provided is gravel 
passing a %-inch ring and retained on a 
%-inch ring. The gravel is 12 inches 
deep, supported in the middle third of a 
wooden tank by means of a wire screen 
of %4-inch mesh. Such a filter has been 
found very effective by Mr. Watson at 
Birmingham for protecting the spraying 
nozzles. It is very effective as a remover 
of hairs and small particles that have es- 
caped the settling tank. The roughing 
filter may be used or by-passed at will. 


The sprinkling filters, served by a sin- 
gle group of dosing tanks, are divided into 
two groups, the first of four filter beds of 
the ordinary type; the second of a tank 
12 feet in diameter and 16 feet high, in 
which are placed separated two beds, each 
side filled with stone filtering medium to 
the same depth, and each is underdrained 
with 6-inch half-pipe tile on a concrete 
bed, draining independently to a second- 
ary tank, and is closed from external air 
by the tank walls, separate from the other. 
Each side is provided with a grid, for 
supplying compressed air, placed within 
the medium near the bottom of the beds, 
formed of %-inch iron pipe perforated 
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every 6 inches with \%-inch holes, thru 
which the compressed air is supplied. In 
operation, the sewage is sprayed upon the 
surface of the beds by a single nozzle 
placed at the center of the two beds, over 
the dividing wall between them. Both 
beds may be operated as ordinary sprin- 
kling or percolating filter beds, in which 
case air is carried into the bed from the 
surface only. Compressed air may be sup- 
plied to both sides at the same time, or 
one side may be operating as an ordinary 
sprinkling filter, while the other is oper- 
ated as a sprinkling filter with compressed 
air added in the bed, in order that the 
effluents may be compared and the effect 
of the added air be observed. 

The filtering medium in both sides is 
best selected trap, broken to pass a ring 
2% inches and be retained by a ring 14 
inches in diameter. The depth of the 
medium is 10 feet, which may be increased 
to 14 feet by adding to the surface and 
raising the nozzle. 


Size of Medium in Filter Beds. 


Bed No. 1, stone passing ring 1%4 inches 
in diameter, retained by %-inch ring. 


Bed No. 2, stone passing ring 2 inches 
in diameter, retained by 1-inch ring. 


Bed No. 3, stone passing ring 2% inches 
in diameter, retained by 114-inch ring. 


Bed No. 5, stone passing ring 21%4 inches 
in diameter, retained by 14-inch ring. 


Bed No. 6, stone passing ring 214 inches 
in diameter, retained by 114-inch ring. 


Bed No. 4, stone passing ring 2%4 inches 
in diameter, retained by 14-inch ring. 

In order that the effect of the depth of 
filter medium under similar conditions 
of operation may be obtained, test trays 
with outlet pipes are placed in the filter 
beds at different depths. The trays are 
V-shaped, 10 inches wide, and extend from 
the wall to the center of each bed. Each 
is provided with a drain pipe with a stop- 
per, used when samples are being ob 
tained. The trays are so placed that sam- 
ples may be taken at depths from the sur- 
face of the bed of 6 feet, 7 feet 3 inches, 
and 8 feet 6 inches. Samples taken from 
the bottom of the bed give the result of 
10 feet depth. Thus samples from four 
different depths of medium are available 
for observation from each bed. 

In order to prevent the effects of wind 
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on the sewage distribution, a shield is 
provided, consisting of a board fence at 
the surface carried between the beds and 
around them. 

The secondary settling tanks to which 
these filters discharge are placed in a 
group. Each tank is an inverted trun- 
cated pyramid, 10 feet deep from the 
water line. The flow enters thru a 2-inch 
pipe down to a point 2 feet above the bot- 
tom. Settlings are removed by the hy- 
draulic head of the tank. The tank efflu- 
ent is taken off by troughs passing en- 
tirely around the top of each tank thru 
V-shaped notches. 

For the purpose of testing the character 
of sludges from the different experimental 
units, and making observations on rates 
of drying, sludge drying beds of the Im- 
hoff type are provided. There are 10 
beds, each 5 feet wide by 12 feet long, 
constructed upon a timber platform, each 
bed supplied with a 6-inch half-tile pipe 
underdrain, placed along the center from 
near the inlet to the lower end of the bed. 
The medium consists of 8 inches of steam 
ashes surfaced with 1 inch of coarse sand. 
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Timber partitions separate the beds, each 
bed being in effect a tank into which the 
sludge is discharged by means of sluices 
controlled by gates. Sludges can reach 
these beds by gravity from all of the 
sludge producing units of the plant. 

Disinfection investigations will be un- 
dertaken when the various units of the 
plant have been given sufficient time to de- 
velop the best possible effluents, and the 
Reinsch-Wurl screens, and vacuum filters 
are in operation. Tanks are provided for 
the purpose. 

The experimental plant was, for the 
most part, completed in December of last 
year and put into regular service January 
1st of this year. Sufficient time has not 
yet elapsed to make any results available 
for publication. The service of the sprin- 
kling filters, during the zero weather ot 
last winter, was accompanied with the for- 
mation of considerable ice. 

The portions of the plant not yet com- 
pleted include the major portion of the 
screening apparatus of which two 
Reinsch-Wurl screens are intended to con- 
stitute an important part. 








A THRIVING ARGENTINE CITY. 


As an example of the rapid develop- 
ment of cities in the Argentine Republic, 
Tucuman may serve. It is located in the 
northern section of the country near the 
foot of the Andes mountain range, some 
24 hours by train from Buenos Aires and 
18 from Rosario. It has three railroads 
to the southeast and one to the north, the 
latter and one of the former being gov- 
ernment lines. The present population of 
$8,202 in the city proper (95,970 in the 
urban district) increased 22 per cent. in 
four years and over 120 per cent. in 
twenty years. Houses are almost wholly 
one-story brick, most of them with mod- 
ern improvements. Real estate brings 
high prices and still the rented returns 
are some 9 per cent. 

The National Government constructed 
the water works and sewerage systems at 
a cost of $2,800,000, and they are managed 
by. it, but will be gradually paid for and 
then taken over by the province. There 
are three private electric light and power 


companies, all new under the control of 
one of the railways. One of these com- 
panies operates the street car lines, of 
which there are 15.5 miles in operation, 
with 24 cars, transporting over three and 
a quarter million passengers a year. This 
plant is operated by steam. One of the 
plants utilizes water power from one of 
the numerous mountain streams of the 
province. American promoters were in- 
terested but the machinery used has been 
British or Swedish, “followed by Ger- 
man,” with but little from the United 
States. This is but one indication of op- 
portunities for the United States to fol- 
low with their machinery. 

Electric light rates run from 10.6 cents 
per kilowatt for small consumers to 5.1 
cents for large; power rates from 6.4 
cents to 3.4 cents. 

Manufacturing has not as yet devel- 
oped, sugar and alcohol being the princi- 
pal products, with builders a good third. 
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BITUMINOUS MACADAM 


ROADS 
IN RHODE ISLAND 


By Irving W. Patterson, Chief Engineer of Rhode Island State Board of Roads, 
Providence, R. I. 








The state of Rhode Island laid a number of test sections of 
bituminous macadam road in 1909, using varying specifications. The 
chief engineer of the State Board made report upon these expert- 
ments at the Atlantic Road Congress, in a paper from which this 
article is taken. It also includes report upon other bituminous roads 


laid in the state since 1906. 











successful and is now perfectly in- 

tact and presents a perfect mosaic 
appearance and has required no repairs in 
the eight years it has been in use. 

Another road laid in 1907 was not so 
satisfactory, probably because the sub- 
soil is less stable. No seal coat was used 
on either of these roads and the horse 
traffic is light. 

In 1908 many materials and combina- 
tions were used with generally negative 
results, nearly all those differing from 
those used in 1906 and 1907 giving in- 
ferior service. 

In 1909 a number of test sections were 
laid on the Nayatt Point road in the town 
of Barrington. The road has an average 
traffic in summer of 350 vehicles a day 
and less during the winter, largely motor 
vehicles, with considerable heavy horse- 
drawn traffic in early spring and late fall. 
The width of metal is 14 feet, with crown 
of % inch per foot. No foundations or 
sub-drains were necessary. Crushed stone 
was laid to total compacted depth of 6 
inches; first course 4 inches of 3 to 11%4- 
inch stone and second course 2 inches of 
stone mixed by hand on a wooden mixing 
platform with bitumen of sizes and kinds 
named below. A 15-ton roller was used. 

In experiment No. 1 Connecticut trap 
rock of commercial 114-inch stone, i. e., 
%-inch to 1%4-inch screen, and half each 


| « first road built was remarkably 
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of crude tar and hard asphalt were used 
in the top mixture, 18 gallons of binder 
per cubic yard of stone. The seal coat on 
¥%-inch screenings took % gallon of as- 
phalt per square yard of surface. Cost 
was $0.827 per square yard. 

This section was very nearly a failure. 
Hair lines developed inside of one month 
after completion and by the following 
spring ravelling had become quite exten- 
sive. Patching has been necessary every 
year since construction. What remained 
of the original surface by October, 1914, 
appeared rough and hair-lined and numer- 
ous breaks were in evidence. The char- 
acter of the stone employed in the mix 
was one reason for failure. The percent- 
age of the smaller sizes of stone as com- 
pared with the percentage found in native 
stone was small in the commercial trap 
rock, so the rolled mixture consequently 
was far from compact. The combination 
of tar and asphalt in the mix is also a 
reason for failure. Such a combination 
has not given first-class results, altho 
with some grades of stone the results have 
been fair. 

In experiment No. 2 native stone was 
used and the amount of binder was re- 
duced to 15 gallons per cubic yard of 


stone. Otherwise construction was same 
as No. 1. Cost was $0.788 per square 
yard. 


The results have proven fairly satis- 
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factory. There have been a few breaks 
in the surface which required repair. 
These breaks have occurred with increas- 
ing frequency since construction. The 
cost of maintenance during a period of 
five years was approximately $0.025 per 
square yard. Upon examination in Octo- 
ber, 1914, the surface presented a smooth 
asphalt finish except in a very few spots 
where the seal-coat had worn off and al- 
lowed the surfaces of the stones to become 
visible. A sample of the road taken up, 
however, showed that there was no ap- 
preciable life left in the binder. The ma- 
terial in the seal-coat appeared to be in 
good condition. The superior success of 
this section as compared with No. 1 is 
attributed to the superior grading of the 
sizes of native stone, with the resulting 
stronger mechanical bond. 

In experiment No. 3, the same construc- 
tion as in No. 2 was used except that 16.5 
gallons of refined coal tar were used per 
cubic yard, and % gallon of the same per 
square yard for seal coat. Cost was 
$0.838 per square yard. 

The results to date have been very sat- 
isfactory, altho a complete renewal of the 
seal-coat is called for. No repairs to the 
metalled surface were carried out until 
the fall of 1914, altho the necessity for 
repair was evident for some time pre- 
vious. The seal-coat began to disappear 
noticeably about one year after construc- 
tion. Two years after construction a true 
mosaic surface was presented by the ex- 
posed surfaces of the crushed stone. The 
surface gradually became rougher, due 
apparently to the decomposition of the 
binder in the surface voids. Ravelling 
was not in evidence until the summer of 
1914. The need for renewal of the seal- 
coat was felt in 1913, but since the sec- 
tion was experimental, was left to see 
exactly how long it would be before disin- 
tegration set in. Examination during Oc- 
tober, 1914 (previous to any repairs be- 
ing made), showed a rough mosaic sur- 
face with occasional evidence of ravelling. 
Abrasion of the stone by traffic was very 
evident, the surface being covered with a 
very light coating of particles of stone, 
which apparently had been broken off 
from the stones composing the road sur- 


face. 
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In experiment No. 4, 21 gallons of as- 
phalt were used per cubic yard of stone 
and % gallon of asphalt per square yard 
for seal-coat. Cost was $0.898 per square 
yard. 

The results obtained upon this section 
are to date superior to the results se- 
cured upon any other section. No repairs 
have been necessitated. Examination dur- 
ing October, 1914, showed a perfectly in- 
tact, smooth asphalt finish. 

In experiment No. 5, 24 gallons per 
cubic yard of stone of a mixture of re- 
fined tar with 20 per cent. of asphalt was 
used as binder and the same in the seal 
coat, 5 gallon per square yard. Cost was 
$0.924 per square yard. 

The results obtained upon this section 
are very fair. The surface became per- 
fectly mosaic inside of two years from 
the date of construction, due to the disap- 
pearance of the seal-coat. No repairs have 
been given this section, but the need for a 
renewal of the seal-coat has been appre- 
ciated for two years. Inspection during 
October showed a rough mosaic surface, 
perfectly intact as far as ravelling is 
concerned, and slightly darker in color 
than the surface of section No. 3. 

In experiment No. 6, the materials and 
amounts were the same except that 10 
per cent. of asphalt was used in the bin- 
der. Cost was $0.917 per square yard. 

The results obtained upon section No. 
6 were not noticeably different from the 
results secured upon section No, 5. No re- 
pairs have been carried out upon this sec- 
tion to date. Observation during October, 
1914, could disclose no differences in 
appearance or condition from section No. 
5, except, perhaps, a slightly lighter color. 

In experiment No. 7 refined tar was 
used in both binder and seal-coat, quanti- 
ties same as in No. 6. A mixing machine 
was used, which was a special heated 
platform upon which mixing was accom- 
plished by pulling by hand the crushed 
stone thru a reservoir of heated bitu- 
minous material. There was no saving in 
labor. Cost was $0.910 per square yard. 

The results secured in this work are 
not appreciably different from the re- 
sults described in the report of experi- 
ment No. 3, where also a refined tar was 
employed. Ravelling has not progressed 
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to the extent that it has upon No. 3, but 
examination showed evidences of ravel- 
ling. 

In experiment No. 8 the machine was 
used and the same amount of refined 
water gas tar. Cost was $0.932 per square 
yard. 

The results secured upon this section 
have been very satisfactory. One patch 
was necessitated about one year after 
completion, but no further repairs have 
been needed. The seal-coat has worn 
off, but decomposition of the binder has 


not extended down in the surface voids. 


appreciably. Examination during Octo- 
ber, 1914, showed a smooth mosaic sur- 
face very dark in color as compared with 
the surfaces of the other sections which 
appear mosaic. The surface was perfectly 
intact. The need for a renewal of the 
seal-coat is beginning to be in evidence. 

In experiment No. 9, mixing was by 
hand. The binder was 18 gallons of 
crude tar per cubic yard of stone and the 
seal-coat was % gallon of asphalt per 
square yard. Cost was $0.816 per square 
yard, 

No ravelling has ever taken place upon 
this section. The only repairs necessi- 
tated to date have consisted merely in 
touching up spots where the seal-coat had 
disappeared. The expense of maintenance 
to date has been less than $0.005 per 
square yard. A smooth asphalt surface 
was presented by this section upon exam- 
ination during October, 1914. There was 
no evidence of ravelling to be seen, but 
in a very few small spots the disappear- 
ance of the seal-coat allowed the top sur- 
faces of the stones to be seen. 

The following conclusions from the 
above described work and the regular 
work done since are drawn by the au- 
thor: 


These experiments at Barrington seem 
to prove that certain forms of the cold 
mixing method are very satisfactory upon 
roads subjected largely to motor vehicle 
traffic. Only two of the sections have 
necessitated repairs of any account dur- 
ing the five years they have been laid. 
Both of the sections requiring repair 
were laid with the same combination of 
binders, and the much greater extent of 
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repairs necessitated upon the section con- 
structed of trap rock is of interest in 
consideration of mineral aggregates. 

It was shown conclusively that a seal- 
coat of asphalt is much more permanent 
than a seal-coat of refined tar, altho both 
the crude tar and the refined tars gave 
excellent results as far as their binding 
of the mineral aggregate is concerned. 

The effectiveness of refined water-gas 
tar is also proven. The section built of 
this product is superior at present to 
either section built of refined coal-tar. 


In 1910 the typical construction em- 
ployed was a mixture of crude tar and 
crushed stone, seal-coated with a heavy 
asphaltic product. It will be noticed that 
this construction is identical with the 
construction employed in experiment No. 
9 at Barrington the previous year. The 
facility with which the crude tar could be 
handled and the good results secured with 
this material previously, accounted for its 
extended use in 1910. The results secured 
with this type of construction in 1910 
were very successful. With one excep- 
tion these roads have required only the 
lightest of repairs to date, the exception 
noted being located upon the main street 
of a large village and constructed of com- 
mercial 2%4-inch and 14-inch trap rock. 
This road had disintegrated somewhat by 
the spring of 1911, and from that time on 
the disintegration rapidly became greater 
in extent. By the spring of 1913 the con- 
dition of the surface was serious. Sev- 
eral breaks of 10 square yards or more 
in area appeared, and small breaks were 
very numerous. It was decided to patch 
the breaks with a mixture of %-inch trap 
rock qand refined tar and to apply over the 
entire surface a seal-coat of asphalt cov- 
ered with clean %4-inch trap rock screen- 
ings. Asphalt of approximately 15 mm. 
penetration was applied at the rate of 
one-half gallon per square yard of sur- 
face and covered while hot with screen- 
ings, which were rolled with a 6-ton tan- 
dem roller as soon as possible. This work 
was done in June, 1913. The results of 
this treatment have proved very satis- 
factory, no further ravelling having taken 
place to date. 

Mixing in 1910 was accomplished by 
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the hand mixing method upon wooden 
platforms. 

The crude tar which was used to the 
greatest extent in our work during 1910 
was the product of the Providence gas 
plant. Since 1910 vertical retorts have 
been installed at this plant and the crude 
tar at present produced is not suitable for 
use by the mixing method without pre- 
vious refining. The Providence gas house 
tar used in 1910 was remarkable for its 
uniform good quality, and we doubt if we 
could duplicate the results secured that 
year with any crude tar at present avail- 
able in sufficient quantity for our need. 


In 1911 no appropriation for road work 
was made by the General Assembly and 
consequently no bituminous macadam 
was constructed. 


In 1912 an attempt was made to dupli- 
cate in effect the excellent results se- 
cured in 1906 by the use of crude tar by 
employing a comparatively light refined 
tar. It was the express intention to apply 
to the roads built with this refined tar a 
seal-coat of asphalt as soon as need for 
such treatment was evidenced, thereby se- 
curing eventually the same type of road 
which was so eminently satisfactory in 
1910. 


Mechanical mixing was introduced into 
our work for the first time in 1912. The 
type of mixer employed upon practically 
all of the work was a cube mixer of ap- 
proximately one-half cubic yard capacity 
fitted with a heating device. The stone 
was not heated previous to mixing, the 
heating device being employed merely for 
the purpose of keeping the inside of the 
mixer warm so that it would not become 
clogged. The heat was developed by a 
flame generated by the combustion of 
crude oil sprayed under pressure, and this 
flame entered the mixer. It is the writ- 
er’s opinion that this direct flame was re- 
sponsible for burning the bituminous ma- 
terial in several cases. 

The stone employed in the mix upon the 
work in 1912 was both local 114-inch stone 
and commercial 1-inch trap rock. The 
results secured with the local stone aver- 
aged superior to the results with trap 
rock. 


The results secured upon our work in 





MUNICIPAL ENGINEERING 


1912 were variable. In 1913 it was deemed 
necessary to seal-coat with asphalt ap- 
proximately 42 per cent. ef the total area 
of the roads constructed in 1912. During 
1914 approximately 6 per cent. of the 
total area was seal-coated with asphalt. 
The roads which have not been seal-coat- 
ed are in very good condition at present, 
but we anticipate the necessity for ap- 
plying a seal-coat to all of them during 
the next two construction seasons. The 
seal-coating of the work done in 1912 has 
been very effective to date, but it is as 
yet too early to draw conclusions regard- 
ing the results of the 1912 work after 
seal-coating as compared with the results 
secured in 1910, where the seal-coat was 
applied at the time of construction. 


During 1913 the amount of bituminous 
macadam constructed by the cold mixing 
method was small as compared with the 
amount constructed in 1912. Two meth- 
ods were employed. The type of con- 
struction employed in 1910 was taken up 
to some extent with a refined tar in place 
of a crude tar—a seal-coat of asphalt be- 
ing applied at the time of construction 
in exactly the same manner. An asphalt 
of characteristics similar to the asphalt 
employed upon experiment No. 4 at Bar- 
rington in 1909 was used to some extent 
in both mix and seal-coat. The work by 
both methods has proved perfectly satis- 
factory to date, although the construction 
is so recent that definite conclusions can- 
not be drawn. Trap rock was employed 
satisfactorily in the mix for the first time 
during 1913. The commercial %4-inch size 
of trap rock was employed in place of the 
commercial 114-inch size which was pre- 
viously used, and this product has given 
excellent satisfaction to date. 


It has been proved in our work 
that the utmost care in constructing 
bituminous macadam by the cold mix- 
ing method is necessary. The crushed 
stone must be perfectly dry at the 
time of mixing and all stones must be 
perfectly covered with bitumen in order 
that good results may be secured. The 
manner of carrying out the rolling is also 
important in its effect upon the results ob- 
tained. It is, of course, necessary to se- 
cure by rolling as compact a mass as pos- 
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sible, but we have found that considera- 
ble care must be exercised in regulating 
the time and amount of rolling. If the 
weather is cool at the time of construc- 
tion, we frequently postpone the heavy 
rolling until midday, when the maximum 
warmth is experienced, altho the initial 
rolling is done as soon after the mixture 
is laid as possible. 

The character and sizes of the crushed 
stone employed are also of great import- 
ance. We have secured the best results, 
as far as stone is concerned, with our na- 
tive rock, which is rather variable in 
character. As a rule our native rock is 
softer than trap rock and breaks with a 
much more irregular fracture than trap 
rock. There is more or less breaking of 
the native stone by rolling, and this ap- 
pears to be beneficial rather than other- 
wise in that a denser pavement is se- 
cured. We feel that if trap rock is em- 
ployed, smaller sizes are necessary than 
are necessary with a softer stone, unless 
there is a certainty of securing a perfect 
crusher-run from 1% inch to 4 inch or 
less. 

We have experimented with heating the 
aggregate previous to mixing, but these 
experiments seem to show that inferior 
results are secured as compared with the 
results obtained with the same materials 
where the aggregate is unheated. The ag- 
gregate in bituminous macadam contains 
at best a large percentage of voids, and 
in the heated aggregate there was noted 
a tendency upon the part of the binder to 
run off from the stones, leaving only a 
very thin coating upon each stone. In 
several cases, for instance, 18 gallons of 
binder per cubic yard of stone were neces- 
sary to cover all stones in our unheated 
mineral aggregate, but when the aggre- 
gate was heated, 12 gallons would cover 
all the stones and there would be consid- 
erable bitumen which would run thru 
the mineral aggregate and be lost. The 
tendency for the bitumen to cover a heat- 
ed aggregate very lightly seems to be due 
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to the fact that the heat retained by the 
stones does not allow the binder to become 
hard for a considerable time, with the re- 
sult that it continues to run for some 
time. We recognize that it is necessary 
to heat the aggregate in a dense mixture 
such as a bituminous concrete pavement 
affords, but in bituminous macadam work 
by the mixing method we prefer a cold 
aggregate or an aggregate heated but 
slightly. 

The weather conditions influence the 
results obtained in bituminous macadam 
by the mixing method considerably. We 
have noticed that roads built late in the 
fall just before freezing sets in are not 
apt to be as satisfactory as those built in 
mid-summer, even though the temperature 
at the time of construction is not low. It 
seems to be a decided advantage to roads 
built by this method of construction to 
have a comparatively long period of warm 
weather immediately after construction 
in order that the surface may become 
freed from the top covering of stone 
screenings and well smoothed out before 
snow and ice appear. In Rhode Island we 
consider the season most favorable to this 
type of construction to be between the 
middle of May and the middle of October. 

Upon the whole, the cold mixing method 
of constructing bituminous macadam as 
practiced in Rhode Island appears to be 
an economical pavement for motor vehicle 
traffic. It does not appear to the writer 
as suitable for heavy horse-drawn traffic 
or for a heavy mixed traffic. The traffic 
upon several of the trunk lines in Rhode 
Island consists of motor vehicle traffic to 
the extent of over 90 per cent. of the 
total amount of traffic, and it is upon these 
roads that we expect in the future to 
confine our bituminous macadam roads 
built by the cold mixing method. Thru 
large villages, where the percentage of 
horse-drawn traffic is large, we expect to 
take up a stronger method of construc- 
tion. 

















MOTOR TRUCK FOR 


OILING ROADWAYS 


By Frank Reed, Los Angeles, Cal. 


features of oil macadam highway 

built in the city of Pasadena, under 
the policy developed by T. B. Allin, com- 
missioner of public works, is a new Peer- 
less four-ton truck, equipped with a tank 
provided with all necessary special appa- 
ratus for giving efficient distribution of 
heavy asphaltic oil used on this type of 
highway. 

The tank has a capacity of 950 gallons. 
Oil is taken in from the pit thru an open- 
ing in the top of the tank at a tempera- 
ture of about 325 degrees, Magnesia heat 
insulation holds up the temperature with- 
out any considerable loss during the time 
the oil is being transported and ejected 
on the highway, so that it comes out of 
the nozzles at a temperature above 300 
degrees F. Pressure at the nozzles, as 
indicated by the pressure gage, is main- 
tained at 15 to 30 pounds, as required by 


wy 


Tie latest factor in standardizing all 


INIMUM SPRAY, penetration and 
even distribution are obtained with 
new Pasadena road oiling truck. 














the depth of crushed rock to be pene- 
trated, thru the action of a rotary pump 
located within the tank at the forward 
end, and manipulation of the valves of 
the pipes communicating with the header 
which feeds the nozzles, the pipe at the 
left being the feeder, and the one at the 
right a return pipe for conducting any 
surplus of oil not passing thru the nozzles 
back into the tank. An outlet valve in 
the feeder pipe, within the tank, is set 
to operate at 50 pounds pressure, should 
this ever be attained. The normal intake 
for the pipe is located in a sump hole at 
the bottom of the tank. Operation of a 
three-way cock affords a means of taking 
in oil from outside the tank, thru an 
opening provided for the purpose to which 
a pipe or hose may be coupled. A float 
gage, the indicator of which appears at 
the top of the rear face of the tank, shows 
the amount of oil it contains. Nozzles 
are subject to either individual or mul- 
tiple control in two banks, each four feet 
wide. The header may be raised or low- 
ered by means of a lever and ratchet 
mechanism at the right of the operator, 
who also controls the friction clutch gear 
for throwing in and out the pump mech- 
anism run from the transmission of the 
truck. 

In operation, the truck is run at first 
or second speed, making the full speed 
allowed by the governor, which, in the 
Peerless truck, is closely regulated. In 
this manner constant speed and corre- 
sponding evenness of distribution are se- 
cured, the amount of oil spread per 
square foot being varied at will of the 
operator with the pressure and speed of 
the truck. 

An qverflow pipe with its top in the 
dome extends vertically down thru the 
tank, opening below. This prevents any 
overflow at the rim of the dome, so that 
the outside of the truck is always clean, 
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a very important factor in a city like 
Pasadena, having a wealthy and critical 
population, and also contributing to econ- 
omy of operation, as it is not only easier 
to keep up maintenance of a clean truck, 
but men take a pride in doing so. 

Comparing conditions since the arrival 
of the truck with those existing under 
the system of using tanks mounted upon 
horse-drawn vehicles, it is found that 
there is better regulation of the tempera- 
ture of oil, an economy of about 25 per 
cent. in oil due to more efficient distribu- 
tion, and further economies due to obviat- 
ing chances for oil cooling in the tank, 
while at the same time the ise of the 
special type of nozzles which deliver the 
oil in a spread jet and not in a foamy 
spray, in connection with the steadiness 
of operation, gives a better penetration 
and absence of streaky distribution, which 
makes a more uniform and permanent 
structure. 

The city of Pasadena buys its own oil 
upon rigid specifications and tests, and 
sells it to the contractors who do the road 
work. The truck is rented to them at 
$3 per hour. This figure was fixed upon 
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test run, showing shape and overlap 
of jets, and features of mechanism. 


as 


as one that would be approximately cor- 
rect to cover all costs of owning and 
operating the truck. It will be checked 
up by a careful record based upon a 
year’s use, and if it needs adjustment, 
will be changed on the basis of experience 
to a figure which will afford the city re- 
imbursement for actual costs; but it is 
not intended to make a profit on the 
truck, 

The tank body is so attached that it 
can be removed, and in about two hours 
a gravel dump body installed, the dump- 
ing device to be operated from the shaft 
which drives the pump in the tank. The 
strong construction of the transmission 
on the truck makes it possible to drive 
the pump in the heavy oil while the truck 
is in operation. It has a 44%x6% motor 
specially designed for truck use, and the 
item of four speeds, with the second 
speed twice the first, is a very important 
one in securing proper regulation of the 
quantity of oil per square foot of road. 
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CLEAR VIEW of the front end, 

showing pump drive and arrange- 
ment whereby pump may be removed for 
repairs if necessary. 


w 


Before purchasing the truck the city 
kept no cost data on a unit basis showing 
the cost of applying oil to its oil macadam 
highway. Figures obtained since the use 
of the truck indicate that there is a 
slight money economy in addition to the 
great improvement in quality of work, 
and the fact that the motor truck will 





serve three contractors in a day, while a 
wagon tank will serve but one. 

The tank and spraying mechanism was 
built by Mills Iron Works, of Los Angeles, 
from designs by W. B. Cannon, chief road 
oiler of Los Angeles county, and the 
motor truck was supplied by Smith Bros., 
of Los Angeles, 

wm 


ONTROL OF PRESSURE is effected 
by manipulating the valves as shown 
in this view. 
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WATER SUPPLY MAIN 






FOR ATLANTIC CITY, N. J. 








The Atlantic City, N. J., water works are located on the main- 
land, and it is necessary to pump the water thru long supply mains 
laid across the salt meadows and over or under the salt water chan- 
nels thru them to reach the city, which 1s on the sandy beach of the 


ocean. 


The city has had long experience with steel, cast-cron and 


wood stave pipe for these mains, and this description of the latest 
line laid will be of interest as the result of its studies of the problem. 








put in operation a new 48-in. water 

supply main which makes its water 
service safe and in very little danger of 
disturbance by accident. Formerly the 
city had a small cast iron supply main 
across the meadows, connecting with the 
waterworks pumping plant on the main- 
land near Absecon, and an old steel main, 
which had deteriorated to a shell of rust, 
so that one was inadequate and the other 
was in momentary danger of breakage. 
The only dependable main was a 48-inch 
wood stave pipe laid in 1910-11. It was 
considered unsafe to rely upon this main 
alone and, since investigation showed that 
the cast-iron pipe gave the best and most 
durable service, the present city adminis- 
tration decided to construct the new 48- 
inch cast-iron main which has recently 
been completed. 


The pipe is 23,000 feet in length and 4 
feet in diameter; it is of cast iron of the 
bell and spigot type, and its capacity is 
25,000,000 gallons per day; its cost is 
approximately $415,000. The weight of 
the pipe and special castings is 8,800 tons. 
Eleven valves are placed at intervals thru- 
out the length of the main, each weighing 
ten tons. 

A new system was adopted in laying 
this great duct. Heretofore the mains 
across the meadows have been either fully 
or partially buried in the water-soaked 
soil. This is believed to have hastened 
deterioration, and it was decided to lay 
the new main above the surface of the 
meadows. This called for a secure found- 


\ TLANTIC CITY, N. J., has recently 
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ation, which was provided by sinking 
piles at short intervals thruout the length 
of the pipe. The piles were placed in 
pairs and capped with cement bolsters, or 
beds, into which the pipe fitted. In the 
making of this bed 250,000 linear feet of 
piling was used and 3,685 cement bol- 
sters. 

One of the accompanying photographs 
shows the cement bolsters and the opera- 
tion of lifting one of the great sections of 
pipe into its place, by means of a travel- 
ing crane on movable rails, which strad- 
dled the line of pipe. 

Another photograph shows the line of 
pipe on high cement bolsters at a crossing 
of one of the channels in the salt mead- 
ows, with men working on the filling of 
the pipe joints. 

A third photograph shows the pipe on 
small bolsters near the ground alongside 
a railroad track and an anchorage pier. 

The last photograph shows a section 
partly buried in the ground and one of 
the eleven valves above referred to, by 
means of which an injured section of the 
main can be shut off during repairs. 

The method of construction and cost 
was tried out by letting first a contract 
for a small section of the main, 6,000 feet, 
which was completed in 100 days. The 
experience gained with this was such 
that the remainder of the main, 17,000 
feet, was let at a considerable reduction 
in cost per foot, to another contractor, 
and was completed in 165 days. 


The inverted siphon laid under the 
Thorofare was the most difficult part of 
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TLANTIC CITY WATER MAIN. 
Placing sections of 48-inch cast iron 
pipe in place on concrete cradles or bol- 


sters. 
*K 


the work. At the point of crossing the 
tide runs about three miles an hour, and, 
as there is a good deal of boat traffic on 
the Thorofare, because of its being on the 
inland water route, the difficulties were 
greatly increased. 

The specifications required sixteen 
lengths of pipe, a total length of 192 feet, 
to be laid on a horizontal plane and calked 
together with lead joints. It was sug- 
gested by the engineer that the ends be 
closed, water let in gradually, when, it 
was thought, the pipe would sink to the 
bottom to its proper position. 

This method of laying the pipe was 
tried by the contractor, but the contained 
water all flowed to one end, causing that 
end to go down to the bottom first, and, 
instead of being in its proper position 
when laid, the pipe. was to one side and 
the joints were badly strained. 

This necessitated taking the pipe up 
again and doing the whole work over. 
The contractor was very much disheart- 
ened, and was not in position to run the 
risk of any further loss, and transferred 
his contract to E. L. Bader. 

Mr. Bader attempted to lay the pipe in 
the same manner; that is, sixteen lengths, 








or 192 feet, calked together with lead 
joints, but with guide piles driven on 
each side and with the extra precaution 
of having tackles at intervals. to prevent 
the pipe from going down either end first, 
as happened with the other contractor. 

The pipe was all made up, heads put on 
each end, water let in and the pipe again 
started on its way to the bottom, but with 
only enough water to overcome the bouy- 
ancy of the contained air. 

Before the pipe was entirely submerged 
a motor boat passed and the waves that 


* 


TLANTIC CITY WATER MAIN. 

Section partly buried, with one of the 
eleven valves which divide the 23,000 feet 
of pipe into sections. 
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it made were just enough to again send 
the water to one end. This time the end 
did not go down to the bottom because 
it was held by the tackles, but the opera- 
tion of lowering it had to be stopped until 
the pipe could again be made level. 

The tremendous load then imposed was 
too great and the cast-iron pipe itself 
broke in the middle. The weight of the 
pipe is 750 pounds the lineal foot, making 
a total weight of 144,000 pounds for the 
pipe alone, not including the weight of 
the lead and the water contents. 

Again the pipe had to be taken up off 
the bottom and the job begun anew, arid 
the conclusion was reached that it was 
impractical to complete the work accord: 
ing to the original specifications. 

Instead of putting together the whole 
sixteen lengths, there were two sections 
of eight lengths each and the pipe with- 
out any heads was lowered into place with 
differential blocks and the joint in the 
middle was made by a diver at the bottom 
of the Thorofare. 


WATER SUPPLY MAIN, ATLANTIC CITY, N. J. 











TLANTIC CITY WATER MAIN. 
Completed section of 48-inch main on 
low bolsters. Note concrete pier on the 


pipe line. 
* 


We are indebted to W. H. Kirschman, 
assistant engineer in the water depart- 
ment, for the accompanying photographs, 
and to Atlantic City Commission Govern- 
ment for the data presented. 

















ii salt meadows. 
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TLANTIC CITY WATER MAIN on 
high bolsters at crossing of channel 


Men joining the pipes. 











RECOVERY IS RAPID. 


Now that the first effects of the shock from the outbreak of the war 
have passed, the magnitude of the injury to the world’s financial system 
can be seen more clearly, and the wonder is that the recovery has been so 
rapid during the past three or four months. 

Unquestionably the world must suffer as a whole from the wanton de- 
struction of so much wealth, and it has suffered in the past from the devo- 
tion of so large a proportion of its wealth to the preparation and construc- 
tion of so much material and of so many engines for such destruction. It 
may be doubted whether the one effect is actually any greater than the 
other, except for the brief period after the shock of the commencement of 
the destruction and the consequent shattering of a large share of the world’s 
provisions for doing business. 

It is equally true that nations which are not involved in the conflict 
must profit by the changes in the world’s business, whether they wish to or 
not, and that if they seize the opportunities they can profit enormously. It 
is likewise true that it is their duty to take up the work so wantonly aban- 
doned by the warring nations and carry it forward for the benefit of that 
portion of the world which has retained its senses. 

However, those who have studied ultimate causes are of opinion that 
the differences giving rise to the war are fundamental and must be fought to 
a finish, either now or later, and that this is apparently the time at which to 
settle for centuries the recurring conflict between the state as the object 
for the benefit of which all individuals exist and the state as existing for the 
benefit of the individuals composing it. They believe the war will be long 
continued. 

The long lists of items of daily history which demonstrate the rapidity 
of the recovery of the United States from the sudden stoppage of all the 
ordinary methods of exchange with foreign nations need not be repeated, 
here. It is sufficient to refer to it and to the improvement in domestic trade" 
and manufactures, which is gathering greater force every day. The enor- 
mous contracts placed in this country by the warring nations have started 
some lines of manufacture ahead of the rest, but they | are all following after 
or preparing for early resumption. 

The development of new trade with the other neutral nations of the 
world must be a slower process, but it also is advancing with rapid strides, 
and the business of this country will increase in geometric ratio for many 
months to come. 

In the field covered by Municipa, ENGINEERING the improvement is 
marked by that in the market for municipal bonds, especially in those in- 
tended to pay for public improvements, and an equally rapid development 
in this field is now in sight. 
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It has been argued that the great demand for capital made and to be 
made by the governments of the warring nations to pay the expenses of the 
war and to rebuild their damaged public works will make interest rates 
high, and this argument seems to have some support from present market 
rates for money. But, on the other hand, it must be remembered that these 
same nations, and others in less degree, have been pouring vast sums into 
preparation for this conflict, and have been locking up vast sums in their 
treasuries, which are now being expended for supplies drawn from all parts 
of the world, and so distributed where they can again enter the channels of 
commerce, so that it is quite possible that the use of capital will not be 
charged for even at the present rates for many months. Meantime the in- 
crease in business and the probable increase in profits will make it easy to 
pay the extra interest demanded. This situation is relieved somewhat, so 
far as the United States is concerned, by the releasing of reserves effected 
by the installation of the new banking system, and will be further relieved 
by the adoption of the new basis for the currency of the nation, which is so 
important a feature of the new system. 





MUNICIPAL GOVERNMENT 


Buffalo, New York, is the largest city which has adopted the commis- 
sion form of government, the vote in its favor by the citizens last month 
being decisive. 

Where the commission form has been successful it has been largely be- 
cause the cities were small and the voters could therefore be better in- 
formed regarding the qualifications of those voted for, and because the work 
to be done by them does not, ordinarily, demand the expert qualifications 
which are essential to successful administration of the concerns of large 
cities. The results in Buffalo in this line will be watched with interest. 

It has been suggested several times in this department that one of the 
reasons for the success of the commission form of government has been 
the removal of the municipal elections as far as possible from the influence 
of partisan politics. This should be the aim in reforming municipal affairs 
and the more thoroly it has been done the more satisfactory have been the 
resutls. 

English and German cities are governed on quite different principles. 
German cities are largely under home rule, excepting as to the exercise of 
police powers, with but little actual supervision of details by the state. Eng- 
lish cities, on the other hand, are under close supervision of state boards 
which look carefully after details. But in each country the affairs of the 
cities are considered as business affairs not connected with the policies of 
state government, and city elections are mainly independent and primary, 
without party or group nominations. 

So far as American cities have followed this principle they seem to 
have improved their conditions, whether they are permitted home rule or 
not, and whether they follow the business principles of retaining competent 
employes during good behavior or not, tho such experience as we have in- 
dicates that both of these lines are further leaders to improvement. Possi- 
bly the experience of a large city in the commission form will serve to sepa- 
rate to some extent the reasons for improvement and give us a better un- 
derstanding of their action, so that there will not be so much tendency to 
attribute improvement to the wrong causes or to a single cause when sev- 
eral are involved. 
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Fittings for Playground Apparatus 


We are anxious to get prices on a 4-way 
fitting for horizontal bar, consisting of three 
2-inch pipe legs and 3-inch pipe horizontal 
and would like the names of those who make 
K., Portland, Ore. 


these fittings. 


Good results are obtained by purchasing 
the specials, such as the one described, 
from the manufacturers, and having a 
pipe fitter cut the pipe and put the ap- 
paratus together. A dimensioned drawing 
for installation of any combination of 
standard set of apparatus desired will be 
found in MUNICIPAL ENGINEERING, VOI. 
xliv, p. 9, January, 1913, with hints as to 
method of erection. Photographs of the 
apparatus are also given. Following are 
names of makers of playground appara- 
tus, most of whom will supply the specials 
as well as full sets of apparatus: 

Everwear Mfg. Co., Springfield, O. 

Fred Medart Mfg. Co., 3550 Dekalb 
street, South St. Louis, Mo. 

Playground Apparatus Co., 
street, Toledo, O. 

Geo. Howard Steel Playground Appara- 
tus Co., Philadelphia, Pa. 

International Gymnasium Supply Co., 
Springfield, Mass. 

Harry E. Miller, 127 North Mellick ave- 
nue, Philadelphia, Pa. 

Playground Apparatus Mfg. Co., Tem- 
pleton, Mass. 

A. G. Spalding & Bro., 125 Nassau street, 
New York City. 

W. S. Tothill, 122 North Webster ave- 
nue, Chicago, Il. 
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Municipal Conduit Systems 


We have an inquiry for information on 
municipal conduit systems, in the United 
States and in Canada. Are you able to give 
us any data concerning such systems, or 
references to sources where we may obtain 
it? Also, can you tell us if the idea gen- 
erally has been found to be a failure? 

T. Chicago, Ill. 


The municipal conduit for electric 
wires in Westfield, Mass., is described in 
MUNICIPAL ENGINEERING, Vol. xlii, p. 220, 
and that in Lincoln Park, Chicago, in vol. 
xl., p. 443. There is a general article in 


vol. xlii, p. 362. The conduit systems in 
Auburn, N. Y., and Erie, Pa., are described 
in earlier numbers. These conduits are 
mainly of municipal ownership. There 
are numerous others under more or less 
complete municipal control. Baltimore, 
Md., has nearly $2,500,000 invested in its 
subways for pipes and wires. Utica, N. 
Y.; New Britain, Conn.; New Castle, Pa., 
are other cities having $45,000 to $60,000 
invested in conduit systems. 

Philadelphia, Pa.; Davenport, Iowa; 
San Francisco, Cal.; Grand Rapids, Mich.; 
Salem, Mass., are other cities with 95 to 
1 mile of municipal conduits occupied at 
least in part by wires other than those 
belonging to the city. St. Joseph, Mo., 
and Lancaster, Pa., also have short con- 
duits under municipal ownership. 

Detroit, Mich.; Milwaukee, Wis.; Chi- 
cago, Ill.; Seattle, Wash.; New York, N. 
Y.; Boston, Mass.; Washington, D. C.; 
Cleveland, Ohio; Fall River, Mass.; Buf- 
falo, N. Y.; Minneapolis, Minn.; Portland, 
Me.; Portland, Ore.; St. Louis, Mo.; Pitts- 
burg, Pa.; Oakland, Cal.; Pueblo, Colo., 
are other cities owning conduits which 
are used entirely or almost entirely by 
the city alone, the first named having over 
120 miles and the last four less than 1 
mile each. 





Chemical Periodicals 


” Please give a list of periodicals pertaining 
to chemistry and chemical analysis. 
B., ————_—,, Cal. 
Following is a list of periodicals de- 
voted to chemistry: 


Western Chemist and Metallurgist, Den- 
ver, Col., $9. 

American Chemical Journal, Baltimore, 
Md., $5. 

Journal of Physical Chemistry, Ithaca, 
N. Y., $4. 

Chemical Abstracts, Easton, Pa., $6. 

Journal of Industrial and Engineering 
Chemistry, Easton, Pa., $6. 

Journal of the American Chemical Soci- 
ety, Easton, Pa., $6. 

Chemical Engineer, Chicago, IIL. $3. 
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A Bathing Beach in Denver 


Denver, Colorado, has developed a num- 
ber of bathing beaches in natural and arti- 


ficial bodies of water in its parks. The 
beach in Washington park has been de- 
veloped from an old swimming hole, first 
by driving piles thru the ice in winter to 
define the safe limits of the swimming 
place in the lake; the piles being con- 
nected by ropes in the season. The beach 
was covered with sand, and piers with 
springboards were built out into the 
water. Advantage was taken of an old 
grove of cottonwoods for shade. Then a 
modern bath house with six showers and 
locker accommodations for 500 men and 
150 women was erected. The plant is used 
daily by several hundred, and on Saturday 
and Sunday the attendance runs into the 
thousands. From 25 to 30 per cent. of the 
patrons are women and girls. 

Those having their own bathing suits 
are charged 2 cents for towels. To rent 
a bathing suit a deposit of $1 must be 
made, and the charges are 15 cents for 
suit and towels, 5 cents for cap and 5 
cents for stockings, if required. 





Concrete Streets on Steep Grades in 
Mankato, Minn. 


Mankato, Minn., has paved with con- 
crete this year, fifteen blocks of residen- 
tial streets, a total of 16,888 yards. The 
longest stretch is on Fourth street. The 
other pavements are on Plum, Mulberry 
and Washington streets, and have grades 
ranging up to 14.3 per cent. 
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ATHING BEACH on lake in Washing- 
ton Park, Denver, Colorado. Bath- 
house is on the right of the beach. 


* 


Pavements are 6 inches thick and 27 
feet wide between gutters with expansion 
joints at 26-foot intervals. They are 
crowned 4% inches at the center and 3 
inches at the quarter point, giving a sec- 
tion that insures good drainage and a com- 
paratively flat central portion where the 
traffic is heaviest. 

Aggregates consisted of gravel and sand 
from the Minnesota and Blue Earth rivers. 
With a crew of 26 men the contractor was 
able to lay an average of 516 yards per 
day. 

Good curing for the freshly laid con- 
crete was afforded first by sprinkling for 
five hours and by covering the next morn- 
ing with 2 inches of dirt which was kept 
wet for ten days. After twenty-one days 
the earth was removed, and the streets 
thrown open to traffic. 


When paving was in progress an oppor- 
tunity was afforded the contractor for do- 
ing other concrete paving work in the vi- 
cinity. Materials and machinery are at 
hand and both contractor and property 
owner profit. In Mankato five private al- 
leys and driveways were built at the same 
time as the new streets. Specifications 
for alleys and driveways were similar 
to those for streets. 

The Widell Co., of Mankato, was the 
contractor and work was in charge of H. 
F. Blomquist, city engineer. 
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Dayton Bond Issue Voted Down 


The Editor of MUNICIPAL ENGINEERING: 

Sir—The Dayton (0O.) City Commission 
put up to the people for ratification at the 
election Tuesday, November 3, two bond 
issues, one for $250,000 to be used in buy- 
ing several dumps and impfoving them 
for parks and playgrounds; the other for 
$1,000,000 to be used in defraying the 
city’s share (53 per cent.) of the cost of 
elevating the joint tracks through the 
heart of the city. 

About the same time the Socialist party 
petitioned the city commission to bring 
before the voters a bond issue for $500,000 
to construct and operate a municipal elec- 
tric light plant. The city commission 
turned this proposition down, believing 
it would be financially inexpedient to en- 
gage in the electric light business with 
a comparatively small plant in competi- 
tion with a private corporation which is 
now rendering adequate service at a fairly 
reasonable rate, but enough signatures to 
demand a referendum were obtained. 

At the same time the Greater Dayton 
Association began an active campaign for 
the passage of the bond issues for parks 
and playgrounds and grade crossing elim- 
ination and the defeat of the bond issue 
for the municipal lighting plant. The vote 
Nov. 3 had the following results: 


For. Against. 


Parks and playgrounds..... 9,784 16,931 
Grade crossing elimination..10,453 15,872 
Municipal light plant....... 9,175 15,173 


The one great factor in the adverse 
vote on the bond issues was the present 
business conditions and the feeling of 
financial stringency prevalent thruout the 
country. There was also sectional oppo- 
sition, as some parts of the city were op- 
posed to track elevation because the plan 
did not include the elimination of the 
grade crossings in these suburban dis- 
tricts. Other parts of the city were pro- 
vided with parks and therefore took an in- 
dependent attitude upon this question. 
The municipal light plant, of course, at- 
tracted a large number of voters who 





WORKERS IN 
THE FIELD. 












favor municipal ownership in any form 
without regard to the reasonableness of 
the question at hand. 

The result of the vote puts the present. 
administration-in a better position than 
it was previous to the election, inasmuch 
as there has been considerable agitation 
for track elevation and parks and play- 
grounds, and now all responsibility for 
failure to secure these things has been 
placed upon the people at large. There 
would undoubtedly have been criticism of 
the city administration if these questions 
had not been put before the voters at this 
time. S. H. ANKENEY, 

Publicity Manager, 
The Greater Dayton Association, 
Dayton, Ohio. 





A Septic Tank for Small Com- 
munities 


The Editor of MUNICIPAL ENGINEERING: 


Sir—The need for sewage disposal in- 
creases yearly and small communities are 
becoming more and more impressed with 
the necessity of disposing of household 
and industrial wastes. With the idea of 
co-operation in the matter, we offer the 
following plan of a septic tank for small 
communities. 

The tank is constructed entirely of con- 
crete, and is divided into two compart- 
ments by a concrete wall running length- 
wise thru it. A series of baffles are con- 
structed as shown (Fig. 1) numbered 2, 3, 
6 and 7, making an angle of 110 degrees 
with the concrete walls in the direction 
of flow. ‘The tops of the baffles are one 
foot above the flow line and hence serve 
also as scum boards. The purpose of the 
baffles is to check the rate of flow of the 
sewage thru the tank, and they should not 
make angles of less than 90 degrees with 
the walls because of the tendency to pro- 
duce eddies, which would thereby defeat 
the purpose of the tank. 

The bottom of the tank is made to slope 
gradually (6 inches in 50 feet), being 
deeper at the inlet than at the outlet. 
This facilitates the concentration of the 
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Sludge Outiet Fig I 
LAN OF SMALL SEPTIC TANK for 
village or large institution, taken at 
Section C in drawing below. 





ERTICAL LONGITUDINAL  SEC- 

TION of small septic tank for village 
or large institution, taken on the line 
marked “Section C” in the plan above. 
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sludge in two places, and it may then be 
run into a concrete pit below the tank 
thru the gates A and B, which are con- 
trolled from the roof by hand wheels. The 
roof is constructed of reinforced concrete. 
The sewage, after being screened, passes 

thru the inlet pipe into the grit chamber, 
thence over the grit chamber wall, thru 
the tank around the baffles and out thru 
the outlet pipe to the filtration beds. 
EDWARD J. KELLY AND JESSE WATTS, 

245 Union Ave., 

Mt. Vernon, N. Y. 





Vicksburg’s Water Works Situation 


The city of Vicksburg, Miss., has been 
having a rather long controversy with 
the Vicksburg Water Works Company 
over its water works plant and has made 
several plans and specifications for a plant 
to be built and owned by the city and put 
in operation when the water works com- 
pany’s franchise expires with 1916. The 
latest move of the city was to receive bids 
for the construction of a plant on plans 
and specifications which seem to have 
been trimmed to bring the cost as near 
as possible to the $400,000 fund on hand 
from the sale of bonds. The bids were 
received on September 12, 1914, and were 
published October 24, and the total cost of 
the new city plant ascertained from them 
is reported to be $450,429.65. 

The water company has issued a pam- 
phlet in which it compares its own plant, 
as it exists, with the proposed new plant, 
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especially as to points in which the new 
plant would be inferior to the old plant 
and as to items of cost not included in 
the bids, with the purpose of showing the 
advantages of purchasing its plant at its 
present offer of $340,000. 

The controversy seems to have reached 
a very unfortunate stage and to be one 
which could be amicably and equitably 
settled if the parties to it would agree to 
submit the question of the value of the 
company’s plant to a board of competent 
and unbiased engineers, so that the merits 
of both sides might be determined accu- 
rately and completely and without influ- 
ence of bias or prejudice. If this were 
done, and the judgment of the experts was- 
not rejected on account of official preju- 
dice, it would not take long to settle the 
question in the way most equitable for all 
concerned. 





A New York Public Comfort Station 


The accompanying photograph shows 
one of the public comfort stations in Man- 
hattan, New York City, and the care ex- 
ercised in their design and construction. 
This station is located on Forty-second 
street, adjacent to the Public Library, the 
large building seen in part in the back- 
ground. As a consequence of this loca- 


tion the station must be elaborate in de- 
sign and excellent in construction suffi- 
ciently to conform with the magnificent 
structure with which it is connected. That 
the city has taken full care of these points 
is shown by the photograph. 
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Rochester Can Specify Bitulithic 


The injunction restraining the city of 
Rochester from letting the contract for 
a bitulithic pavement in Culver road from 
East avenue to the canal bridge is dis- 
solved in a decision filed by Supreme 
Court Justice W. W. Clark, October 28. 

The real question at issue is whether 
there can be any competitive bidding, as 
the city charter requires, when bitulithic 
is used as the paving material. This ma- 
terial is a patented article, manufactured 
by one company, Warren Brothers, of 
Boston, and the Whitmore Company al- 
leged that because of this fact there 
could be no competition. Justice Clark 
takes a different view. He says that the 
owners of the patent opened the way for 
competitive bidding when they offered 
the uses of their patented product at a 
fixed price to any contractor who desired 
to bid on the whole. 

“The adoption of specifications for a 
patent pavement does not prevent com- 
petitive bidding and that proposition has 
been decided many times and in many 
states,” says Justice Clark in his decision. 
“There is nothing in the charter of the 
city of Rochester which prohibits the 
common council from adopting bitulithic 
pavement for a street improvement, if 
that was desirable, and there is nothing 
in the charter which would preclude prop- 
erty owners from designating bitulithic 
if that was the pavement which seemed 
to them most desirable, and there is like- 
wise nothing in the charter of the city 
of Rochester which prohibits the authori- 
ties from using for such an improvement 
a patented article. 


“The bitulithic pavement,’ continues 
the court, “which was desired by the 
property owners who were to pay for the 
improvement and which was adopted by 
the city authorities, and for the construc- 
tion of which they invited bids, is a kind 
of product or patent pavement covered 
by perfectly valid letters patent. It is 
not merely a certain make, style or brand 
of material; and in adopting bitulithic 
pavement for the improvement in ques- 
tion the principle of competitive bidding 
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was not destroyed but was distinctly pre- 
served in this transaction, as is shown 
by the fact that there were a number of 
bids submitted in good faith, and the con- 
tract was awarded to the lowest bidder, 
even as against the owner of the pat- 
ented article.” 

Sections 115 and 230 of the charter of 
the city of Rochester provide that, “A 
majority of the property owners liable to 
be assessed for the cost of paving or re- 
paving a public street, highway or place, 
owning not less than two-fifths of the 
feet front of property * * * may at 
any time within one week after the ordi- 
nance for the improvement takes effect 
present to the board of contract and sup- 
ply a petition or other writing, designat- 
ing one of the materials specified by the 
common council as the material to be 
used in constructing the pavement, but 
may not designate therein any particular 
kind, make, style or brand of material.” 





Decisions of the Higher Courts of 
Interest to Municipalities 


City Must Have Charter Authority to 
Borrow Money—The power to borrow 
money and incur indebtedness is not an 
incident to the governmental powers of 
municipal corporations, and cannot be ex- 
ercised unless_conferred by the charter. 
Merchants Loan and Trust Co. v. City of 
Chicago, (Ill.) 105 N. E., 726. 

Cost of Water Mains May Be Refunded 
to Property Owners—In view of local 
improvement act, sec. I (Hurd’s Rev. St. 
1913, ch. 24, sec. 507), providing that mu- 
nicipalities may construct local improve- 
ments by special assessment, by special 
taxation of contiguous property, by gen- 
eral taxation, or as otherwise provided 
by ordinance, sec. 4, declaring that when 
any city shall provide for the making of 
any local improvement the same ordi- 
nance shall prescribe whether it shall be 
made by special assessment or special 
taxation of contiguous property, or gen- 
eral taxation, or both, does not restrict 
the municipality to the modes specified, 
and hence a municipality may pay for the 
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laying of water mains with money fur- 
nished by abutting owners and provide 
for reimbursement of such owners, with 
interest out of the general revenue from 
the mains. Idem, 


Taxing Railroad for Street Improve- 
ment—Where land of a railroad company 
is used only for its tracks used in trans- 
portation, there is no enhanced value of 
the land from the improvement of an ad- 
joining street by the construction of a tile 
subdrain on each side of the street and a 
storm sewer on part of the street, and the 
land cannot be taxed for benefits therefor. 
Where a part of a railroad right of way 
adjoining a street improved by the con- 
struction of a tile subdrain and a storm 
sewer is not benefited thereby, while an- 
other part devoted to business uses is ben- 
efited, it is not improper to tax the whole 
right of way in the amount of the benefit 
instead of dividing the right of way in 
levying the tax for benefits. City of Kan- 
kakee v. Illinois Central Railroad Co. 
(Ill.) 105 N. E., 731. 


City Liable for Neglect of Contractor.— 
A municipality can avoid liability for neg- 
ligence of an independent contractor in 
the construction of a public work unless 
the matter involved is one of positive duty 
to an individual and in its nature non- 
delegable or the work is intrinsically 
dangerous or liable to create a nuisance, 
in which case it is liable, and the duty 
cannot be evaded or cast upon others. 
A municipal corporation is under no obli- 
gation to keep a navigable river within its 
territory free from obstructions. Where 
a bridge across a navigable river within 
the limits of a municipality was removed 
and a new one constructed by independent 
contractors, under permission from the 
War Department to the city, a positive 
duty was placed upon the city to keep the 
river free from obstructions in the per- 
formance of the work, which duty could 
not be delegated to the independent con- 
tractors. Hosford Transp. Co. v. City of 
Portland (Ore), 141 Pac. 1016. 

City Liable for Injury from Tipping of 
Catch Basin Cover.—An iron lid over an 
opening in the covering of a surface water 
drain maintained by a city between the 
curb and sidewalk space, near the inter- 
section of streets, where street cars 
stopped and those waiting for cars would 
stop and were liable to stand, having for 
a long time been in such condition that 
it would tip when one would step on it, 
the city was charged with notice, making 
it liable for injury to one from its tipping 
when she stepped on it while so waiting 
for acar. Rickards v. Kansas City (Mo.), 
168 S. W. 845. 

Liability for Damage by Pollution of 
Stream by Septic Tank, Efluent.—Where a 
sewer improvement district constructed a 
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sewer and a septic tank, in which the sew- 
age was chemically treated under a plan 
contemplating the discharge of the sew- 
age, after being treated, into a stream, the 
district, and not the city, was liable for 
the damages of a riparian owner caused 
by discharging the sewage into the stream, 
tho the city after the completion of the 
sewer had control thereof; such damages 
being an incident to the construction of 
the sewer. City of El Dorado et al. v. 
Scruggs (Ark), 168 S. W. 846. 

Water Company’s Franchise Annulled. 
—Complainant city (then town) in 1892 
by ordinance granted a franchise for fifty 
years to defendant and others, whose in- 
terests he afterwards acquired, to con- 
struct and maintain waterworks to sup- 
ply the town and its inhabitants with 
water “to be conveyed from creeks * * * 
known as Mink and Gibson Jack creeks,” - 
and to be in quantity sufficient to supply 
both the public and private uses of the 
citizens of the town and of pure and 
healthful quality. Afterwards rates were 
agreed upon and established. In 1901, the 
town having become a city and largely in- 
creased in population, an ordinance was 
passed reciting that, the then supply of 
water having become inadequate, defend- 
ant agreed “to bring in the waters of 
Mink creek” and to make all extensions 
warranted by the growth of the city, in- 
volving a large expenditure of money, in 
consideration of which the city confirmed 
the previous grant, agreed to rent a cer- 
tain number of additional hydrants, that 
the prevailing rates should not be changed 
for five years, and only at intervals of five 
years thereafter, and then only on speci- 
fied conditions, and that the city would 
not grant a more favorable franchise to 
another nor own a water system of its 
own ufttil it had offered to purchase de- 
fendant’s system at a price to be fixed 
as therein provided. The ordinance was 
accepted by defendant. The bill alleged, 
and the proof showed, that defendant had 
brought in but a small part of the waters 
of Mink creek, had failed to make the re- 
quired extensions or to keep existing pipes 
in repair; that, on the contrary, he had 
reduced the supply by making regulations 
restricting the use of water and placing 
“reducers” in the supply pipes to the ex- 
tent of preventing the city from obtaining 
water for street sprinkling or fire protec- 
tion and the inhabitants for domestic pur- 
poses, to the injury of their health and 
property. Held, That such ordinance re- 
quired defendant to bring in all the waters 
of Mink creek as well as to make the 
specified extensions, for which he received 
consideration in the concessions made by 
the city, and that, on the facts shown, 
the city was entitled to a decree annulling 
the ordinance. Murray v. City of Poca- 
tello (Ida.), 214 Fed. 214. 
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Water Works Improvements at 
Toledo, Ohio 


The more important improvements 
which have been made in connection with 
the Toledo water supply include the in- 
stallation of a 30,000,000-gallon pump in 
a new fireproof section of the pumping 
station and the rewiring of the pumping 
station; bids have recently been received 
for two new 500-h.p. boilers and it is 
planned to make cross-connections be- 
tween the force mains outside the pump- 
ing station early in 1915. 

A filter plant has been installed two 
miles above the pumping station, with 
three 15,000,000-gallon and one 5,000,000- 
gallon low-lift pumps, thirty-four me- 
chanical filters, each of 1,000,000 gallons 
capacity, a 5,000,000-gallon clear water 
basin and, at the pumping station, a 15,- 
000,000-gallon suction reservoir. 

The complete installation of the dis- 
tribution system and hydrants for a sep- 
arate high pressure system with two tem- 
porary connections to the general system, 
and the setting of additional low pressure 
hydrants in the congested value district, 
have recently been accomplished. The 
separate high pressure system practically 
covers the area north of the river, bound- 
ed by Washington, Michigan, Jackson, Su- 
perior and Cherry streets, and is made up 
principally of 10-inch pipe, with a 12-inch 
cross-feeder and 16-inch main supply line. 
The site for a high pressure pumping sta- 
tion at the foot of Cherry street has been 
purchased and bonds have recently been 
sold for proceeding at once with the erec- 
tion of the building. Important mains 
that have been laid or are being laid in- 
clude: A 30-inch along Whitney, Detroit 
and Central avenues from Cancroft to Ful- 
ton streets, a 24-inch from the pumping 
station across the river to the southerly 
end of an 8-inch line on Oak street, East 
Toledo, a 24-inch on Erie street from Mul- 
berry street to Buffalo street, an exten- 
sion of the 12-inch on South Broadway to 
the city limits, 12-inch on Washington 
street from Erie street to St. Clair street 
and a 12-inch from Front street east on 
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Kelsey avenue, East Toledo; it is planned 
to lay a 30-inch main in Cherry street 
from Erie street to Central avenue before 
the end of the present year and several 
12 to 24-inch extensions are contemplated 
in 1915. Until the 30-inch contemplated 
for 1915 is installed, the mains already 
laid will have very little effect on supply 
to the congested value district. 

In the fire department, the total mem- 
bership has been increased from 201 to 
234, with a fire force of 222; a combined 
engine and ladder company established 
at Detroit avenue and Nessle street; En- 
gines 2, 3, 5 and 8 equipped with tractors 
and Engine 7 mounted on an automobile 
chassis; automobile combination hose 
wagons provided for Engines 3 and 7, an 
automobile aerial ladder truck put in serv- 
ice at headquarters and an automobile 
city service truck in Engine 7. Trucks of 
the latter type are about to be installed | 
with Engines 3 and 5. 

The removal of the fire alarm head- 
quarters to a fireproof building is of vital 
importance. The present headquarters 
building is obviously in danger of col- 
lapse and has been condemned as unsafe 
for occupancy by state and local authori- 
ties; it contains large quantities of highly 
combustible materials used in occupancy 
and construction, with serious exposures 
from surrounding buildings. The possi- 
bilities of serious interruption, leaving the 
entire city without fire alarm protection, 
are most alarming. The site for a new 
building has been decided upon, but no 
other definite steps have yet been taken. 





Regulation of Water Rates 


The ordinance granting a water supply 
franchise to the Pocatello Water Com- 
pany, of Pocatello, Idaho, has the follow- 
ing provisions regarding determination of 
rates for service at regular intervals of 
time and for determination of value of 
plant for purchase by the city: 

Sec. 3. The foregoing rates and charges 
are hereby adopted by the city of Poca- 
tello, by and for itself, and as trustees for 
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the use and benefit of all private con- 
“sumers of water within the corporate lim- 
its of said city for a period of five years 
from and after the passage and approval 
of this ordinance. At the expiration of 
said time, if the earnings of said water 
system shall exceed five per cent. above 
reasonable expenses upon the value of 
said water system as then agreed upon, 
or as may be ascertained as hereinafter 
provided, then the rates as set forth in 
the “Schedule of Water Rates” of section 
two of this ordinance may be readjusted 
so as to yield not less than five per cent. 
above reasonable expenses on the valua- 
tion, but no readjustment shall hereafter 
be made that will yield less than five per 
cent. above reasonable expenses, on the 
value of the investment ascertained as 
hereinafter provided for in section four. 

Sec. 4. If, at the expiration of five 
years, or at any time thereafter, it should 
be deemed necessary to readjust rates un- 
der the provisions of section three, and 
if the city of Pocatello and the said James 
A. Murray, or his successors or assigns, 
cannot agree upon the value of said water 
system, for the purpose of such readjust- 
ment, then the value of said water sys- 
tem shall be ascertained and determined 
in the following manner, to-wit: A com- 
mittee of four experienced and disinterest- 
ed hydraulic engineers who must be mem- 
bers of the American Society of Civil En- 
gineers, shall be selected, two by the city 
of Pocatello, and two by said James A. 
Murray, or his successors or assigns, and 
the following questions shall be submitted 
to them: For what sum can the water 
system of James A. Murray be now dupli- 
cated? If a majority of the four cannot 
agree they shall elect a fifth, and if they 
cannot agree upon a fifth, they shall re- 
quest the president of the American So- 
ciety of Civil Engineers to appoint a fifth 
member. The decision of a majority of 
the committee so selected shall fix the 
value of said water system for the purpose 
of readjusting said rates and such deci- 
sion shall be final. 

Sec. 5. The city of Pocatello shall not 
hereafter grant to an individual, cor- 
poration or association any terms or fran- 
chises for the construction or operation of 
a water system more favorable than the 
terms and franchises now held, confirmed 
and continued in said James A. Murray; 
nor shall the city of Pocatello build, ac- 
quire, own or operate a water system of 
its own, until it has in good faith offered 
to purchase the water system of the said 
James A. Murray, or his successors or 
assigns, at a price to be ascertained as 
follows: If the owners of said water sys- 
tem and the city of Pocatello cannot agree 
upon the price then a committee of ex- 
perienced and disinterested hydraulic en- 
gineers, who must: be members of the 





MUNICIPAL ENGINEERING 


American, Society of Civil Engineers, shall 
be selected in the manner set forth in sec- 
tion four of this ordinance, who shall fix 
the value of said water system for the 
purpose of such sale, and the decision of a 
majority of such committee shall be final. 
At intervals of five years from the ap- 
proval of this ordinance and during the 
period of ninety days immediately follow- 
ing the completion of each five year in- 
terval, the city may purchase the water 
system of the said James A. Murray or his 
successor or assigns, under the conditions 
specified in this section, but at no other 
time except by mutual consent of the city 
and the owner of the said water system. 
In fixing the value of said water system, 
whether for the purpose of selling or of 
readjusting rates, the water system of the 
said James A. Murray, or his successors 
or assigns, shall be held to mean and in- 
clude all of the pipes, mains, hydrants, 
conduits, ditches, reservoirs, dams, water 
rights, rights of way, natural and ac- 
quired advantages, franchises, imple- 
ments, storage grounds, material on hand, 
and all rights and property of what kind 
soever, either in use or on hand and be- 
longing to the said James A. Murray, in 
his capacity of furnishing water for any 
and all purposes to himself and to his cus- 
tomers, at Pocatello, Idaho, saving and ex- 
cepting account books, and records; and 
each article of property aforesaid shall be 
separately considered and evaluated by 
said committee, and in the event of the 
city of Pocatello purchasing said water 
system under this ordinance, said James 
A. Murray shall transfer all his rights, 
title and interest in and to said property 
to said city, and the said city shall receive 
and pay for the whole plant as aforesaid, 
the said James A. Murray stepping out, 
and leaving all said property undisturbed 
and ready for the city to step in. 





Limitations of Water Filters 


By George W. Fuller, Consulitng Engin- 
eer, New York City, before the Amer- 
ican Society of Municipal Im- 
provements. 


The treatment of water supplies, in 


order to secure water of proper sani- 


tary quality, in connection with the 
treatment of sewage affecting these sup- 
plies, is one of the great questions of the 
day in its bearing on public finances. 
These two subjects are closely related, 
and, due to the large financial outlay 
necessary to obtain required results, their 
correlative value and efficacy should be 
closely studied. 

Most American cities have available 
within their reach a source of water sup- 
ply still capable of purification by the or- 
dinary modern methods of filtration and 
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sterilization. The growing demand for 
public improvements in recent years has 
amply demonstrated that the public treas- 
ury is not inexhaustible, many large cities 
having already closely approached their 
legitimate bonding power. 

As would logically follow, centers of 
population have resorted, and do resort, 
ta the cheapest and quickest method of 
obtaining the required sanitary results, 
namely, the purification of the amount of 
water that they need for their own use, 
rather than the more expensive and possi- 
bly illogical method of treating all sewage 
on the water-shed in the hope that the 
supply may be maintained of sufficient 
purity to avoid special treatment. 
is a logical, economic development, and 
altho selfish in its basic elements will 
probably prevail as long as it produces 
the required results and until the present 
methods of water purification fail. When 
the sanitary and aesthetic limitations of 
water purification have been reached, and 
it becomes necessary to eliminate by this 
or some other treatment the sources of 
pollution from the water, the public policy 
of handling the question must change ac- 
cordingly. 

The prevention of the pollution of large 
water supplies, which still retain great 
reserve capacity for dilution, does not 
seem to warrant either the close study or 
immediate financial outlay that the treat- 
ment by modern methods of the water sup- 
plies drawn therefrom, warrants. 

Commendable as is the prevention of 
water pollution, nevertheless immediate 
results are demanded. The difficulties, 
financial and otherwise, of cleaning up 
all water-sheds on short notice, or even 
of permanently maintaining this condition 
on long notice, are apparent, but the pos- 
sibility of purifying all water supplies is 
a much more tangible proposition. There- 
fore, the method before mentioned prom- 
ises the greatest sanitary efficiency, in the 
absence of sufficient funds to accomplish 
both results. It is not to be presumed 
that sewage purification should be aban- 
doned, but rather that it should be a sub- 
sequent development, taking place when 
conditions would indicate that purifica- 
tion of the water supply was becoming a 
difficult problem, with reasonable possi- 
bility of failure. 

As an eminent American engineer once 
said, “It is better to pay one dollar for 
water purification than ten dollars for 
sewage purification, when commensurate 
values are considered.” 

In the purification of water supplies, the 
question of pollution, studied in connec- 
tion with modern laboratory reports there- 
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on, might, be classified under three heads: 

Total Bacterial Pollution.—Considered 
on the basis of total bacterial content pres- 
ent, regardless of their identity. 

Sanitary Pollution.—May be outlined as 
the presence of bacteria or other organic 
matter foreign to water, without specific 
reference to the presence of pathogenic or- 
ganisms and generally arrived at by the 
determination of B. Coli or some other 
specific organism. 

Pathogenic Pollution.—The presence of 
disease-producing organisms, the removal 
and destruction of which is the real func- 
tion of water purification. 

The methods of isolation and identifica- 
tion of pathogenic organisms by modern 
laboratory methods are entirely inade- 
quate to meet the practical requirements 
of the case. The total bacterial count is 
of little or no diagnostic value, and it has 
become customary to determine what is 
therein designated as sanitary pollution 
by a general identification of some asso- 
ciate bacteria, which must arrive at their 
destination by the same routes as would 
be followed by the pathogenic or indica- 
tive disease-producing organisms. The 
presence of the colon group is assumed to 
indicate that the route of contamination 
is open. Modern practice tends more to 
the prevention of sanitary pollution than 
to the consideration of the total bacterial 
content of a given water. Studies appa- 
rently indicate that there is no necessary 
relation between total bacterial content 
and the B. coli content. However, a high 
degree of efficiency in decrease of bacterial 
content by a filter generally means a cor- 
responding high reduction in coli content. 

The establishment of arbitrary limita- 
tions to the satisfactory efficiency of water 
purification, measured and defined accord- 
ing to the coli content of the raw water, 
must always be considered and applied 
with reference to the special circum- 
stances attendant on each case, especially 
if the attainment of that limiting coli con- 
tent in raw water implies as a resultant 
conclusion therefrom, that sewage treat- 
ment on the water-shed has then become 
necessary, in conjunction with filtration, 
in order to secure a proper water. 

There are large cities where the coli 
content of the raw water greatly exceeds 
500 per 100 cubic centimeters; neverthe- 
less, this water is successfully and satis- 
factorily treated by modern methods of 
filtration and sterilization. In fact, there 


are large sections of this country where 
raw water, coming within the limitations 
above defined, is not available, but which 
water, nevertheless, responds readily to 
modern treatment. 
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New Municipal Asphalt Plant at 
Pittsburg, Pa. 


By Norman 8. Sprague, Superintendent of 
Construction, Department of 
Public Works, 


A new municipal asphalt plant, known 
as the North Side plant, has recently 
been completed and placed in opera- 
tion in Pittsburgh, Pa. For some years 
asphalt resurfacing and repair work 
has been done by the city and recently 
the city adopted the policy of doing all 
asphalt paving work, with the exception 
of original improvements on streets paid 
for by assessment of property owners. 
Since the destruction of the old North 
Side plant by fire some years ago, the 
work has been handled by a single mu- 
nicipal plant located in the East End dis- 
trict of the city. The length of haul to 
the North Side district was excessive and 
this, together with the over-taxing of the 
capacity of the East End plant necessi- 
tated the construction of an additional 
plant, which is described herein. 


ROADS AND 
PAVEMENTS 












The new plant is centrally located, with 
respect to that part of the city north of 
the Allegheny and Ohio rivers. The selec- 
tion of the site was influenced by the de- 
sirability, on the score of economy, of 
having facilities for delivery of material 
both by river and by railroad. The site 
selected lies between the bank of the Ohio 
river and the tracks of the Pittsburgh & 
Western railroad, so that excellent fa- 
cilities are afforded for the delivery of ma- 
terials to the plant. Recently the city has 
adopted improved specifications for sheet 
asphalt paving, requiring a better sand 
grading and the mixture of fine sand im- 
ported from the lakes, to the extent of 
about 25 per cent. of the sand used. All 
materials, including the lake sand, will be 
delivered to the new plant by rail, except 
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ITTSBURG’S ASPHALT PLANT for 

North Side, during’ construction, 
showing sand and stone dryers in place, 
and building under erection. 
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the local sand, which is dredged from the 
river in the vicinity of the city, and which 
will be received by barge. 

The plant consists of a structural steel 
building housing driers, mixers and other 
equipment; a brick boiler and engine 
house; a switch track leading from the 
tracks of the Pittsburgh & Western rail- 
road; a crane track, upon which is oper- 
ated a locomotive crane with a 40-foot 
boom for the unloading of materials re- 
ceived by railroad; a dock on the river 
bank, where there is provision for a hoist 
of the locomotive crane type, with a 60- 
foot boom; storage bins from which ma- 
terials for feeding the dryers are drawn. 
To date the plant has been completed with 
the exception of the dock, dock hoist and 
storage bins. 

A contract for the plant was awarded 
under general specifications, accompanied 
by a plan of the site and a general ar- 
rangement drawing. The essential fea- 
tures of the specifications and contract 
were as follows: 

(a) The contractor to design and build 
a plant in conformance with the speci- 
fications and general arrangement plan. 
Latitude was allowed the contractor with 
respect to general arrangement of plant 
and equipment, the contract providing 
that the contractor was not required to 
adopt the arrangement as shown in the 
general plan, provided an equivalent or 
better plan was devised and which would 
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ITTSBURG’S ASPHALT PLANT for 

North Side, in operation. Sand and 
stone bins are seen above, discharging 
into mixers beneath them; tops of asphalt 
tanks in foreground. 


* 


meet the general conditions of construc- 
tion and operation. With regard to lati- 
tude in equipment and apparatus, the 
specifications stated the following: 

“Bidders will be allowed sufficient lati- 
tude in submitting their designs and speci- 
fications for the various units of the plant, 
apparatus and appurtenances herein re- 
quired so as to adapt their designs to the 
standard makes of such equipment, pro- 
viding the requirements of these specifi- 
cations are fully complied with and 
neither the efficiency or capacity of the 
plant are impaired in any manner.” 

(b) The capacity of the plant to be 
2,000 square yards of completed asphalt 
pavement in a 10-hour working day, same 
to consist of wearing surface 2 inches in 
thickness and a binder 1 inch in thick- 
ness, or an equivalent of asphaltic con- 
crete. 

(c) The requirements as to the delivery 
of materials are stated and the contractor 
required to conform thereto. 

(d) The specifications give the type, 
material, construction and capacity of the 
various units of the installation. 
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(e) The work-excluded from the con- 
tract and which the city has done itself, 
includes the following: Grading of the 
site, excavation for foundation, concrete 
foundations for building and equipment, 
water, sewer and gas connections outside 
of building, paving of first floor of build- 
ing and driveways, crane hoists, dock and 
bins outside of building, switch tracks and 
a few other minor exceptions. 

The following are the principal features 
of the plant: A steel frame building, 88.5 
by 42 feet, with corrugated sides and roof; 
a one-story brick boiler and engine house 
30 by 30 feet: a 150-h.p. horizontal tubular 
boiler, fired with gas; 125-h.p. high speed 
automatic cut-off, self-contained steam en- 
gine; plant is belt-driven; there are two 
driers of the rotary type, brick encased, 
having a required capacity of 20 tons and 
a rated capacity of 25 tons each per hour 
of sand containing 7 per cent., or less, 
moisture; three melting kettles each 
with a capacity of 14 tons of asphalt; 
steam coils are electrically welded; two 
air compressors; asphalt discharge pipes 
and pressure tanks are steam jacketed; 
two 15-foot mixers and one 12,000-gallon 
flux tank with suitable coils. 
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ITTSBURG’S ASPHALT PLANT for 

North Side, during construction. Bins 
for sand and stone above; mixers on sec- 
ond floor; driveways under mixers, where 
wagons receive their loads of asphalt miz- 
ture. 
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The material handling equipment in- 
cludes two hot-material elevators, one for 
each drier; 2 hot-material bins with suit- 
able partitions and each of 15 tons ca- 
pacity; dust elevator, platform elevator, 
350-gallon flux-weighing tank; four weigh- 
ing buckets for sand, dust and stone, and 
two asphalt weighing buckets. 

Flexibility in operation, which is highly 
desirable in a plant of this kind to meet 
demands from day to day, is obtained by 
the arrangement of driers, elevators, bins 
and chutes, which permits of operating 
either drier with either mixer. One of 
the driers is to be operated for the greater 
part of the time on binder stone and as- 
phaltic concrete, while the other will be 
used principally for wearing surface. The 
system of chutes and by-passes, however, 
permits of the operation of both mixers 
on wearing surface when one of the bins 
is filled with materials for binder or as- 
phaltic concrete. 

The contract was formally awarded 
April 14, 1914, to the F. D. Cummer & Son 
Company, of Cleveland, Ohio, and the 
plant was completed and placed in opera- 
tion September 25, 1914. The cost of the 
plant to date and the estimated cost when 
fully completed follows: 


Contract for construction and 
equipment of plant .......... $28,900.00 
Grading of site 4,000.00 


ee ey 


Foundations, piers and sewer 
IIE oo cc ericn ccs nce ox 1,000.00 

Gas and water connections...... 425.78 

Locomotive crane .........00- 4,850.00 
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ITTSBURG’S ASPHALT PLANT for 
North Side, completed, looking south. 
Stone and sand storage in foreground 


with portable crane unloader. This is 
the same end shown in the first photo- 


graph. 
* 


Switch and crane tracks........ 950.00 


Total cost of completed work. .$40,125.78 
Estimated cost of future work: 


ee ee ee $ 2,500.00 
ir cle bo sce deeb scetace ones 2,900.00 
NE ng bcceted nes tnawewes 5,500.00 
Cie WORT on oc cccacecweswes 2,000.00 

os so sin ca theeainaidaels $12,900.00 


Total estimated cost of plant 
when fully completed ....$53,025.78 


Plans are now under way for the con- 
struction of the proposed dock and hoist 
at the river and for the storage bins. The 
latter will consist of three bins, each of 
50 tons capacity, for the handling of 
broken stone, river sand and imported 
sand. The materials will be drawn from 
* the bins in the correct proportions into a 
hopper car and pushed by hand to the 
bucket conveyors feeding the driers. This 
will make it possible to obtain exact pro- 
portioning of lake and river sand and thus 
insure uniformity of results. 

The plant has been designed and erected 
under the supervision of Robert Swan, 
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director of the department of public 
works, and N. S. Sprague, superintendent 
of the bureau of engineering, Tom M. 
Reed, division engineer, and James D. 
Strain, superintendent of asphalt plants. 





Increase in Asphalt Production 


Altho there was a decrease in the pro- 
duction of natural asphalt in the United 
States in 1913, including all the varieties 
of natural asphalt and asphaltic sandstone 
and limestone, there was a far greater cor- 
responding increase in the output of man- 
ufactured or oil asphalt, according to the 
United States Geological Survey. Oil as- 
phalt obtained as a residue from the dis- 
tillation of Mexican, Gulf, and California 
asphaltic oils, and even from those of the 
Middle West, is becoming more and more 
available. There is correspondingly less 
interest in the development of new 
sources of natural asphalt. 

The production of natural asphalt in 
1913 amounted to 92,604 short tons, valued 
at $750,718, a decrease from 95,166 short 
tons, valued at $865,225, in 1912. On the 
other hand, the output of manufactured or 
oil asphalt in 1913 was 436,586 short tons, 
valued at $4,531,657, against 354,344 short 
tons in 1912, valued at $3,755,506. The 


total quantity of asphalt imported into the 
United States for consumption in 1913 was 
228,178 short tons, valued at $910,611. The 
island of Trinidad furnished the greater 
part of this, 125,273 short tons. 
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Asphaltic Materials for Road Con- 
struction 


By Alfred A. Berkowitz, Sheffield Scien- 
tificSchool, Yale University. 


From a prize essay in the recent com- 
petition held by the Barber Asphalt Pav- 
ing Co. the following extract is made, 
giving the points of major interest in its 
discussion of the selection of asphaltic 
materials for road construction. 

To specify an asphalt by its chemical 
or its physical properties alone is not 
enough. The chemical properties of two 
asphalts might be the same, while physi- 
cally they differed markedly. Moreover, 
a relationship exists among certain prop- 
erties, and there is danger of assigning 
liimtations to the several properties cov- 
ered in a given specification without con- 
sidering the effect of each limitation upon 
the other properties included. For in- 
stance, the higher the ductility required 
of an asphalt the more susceptible it is 
to change in temperature. 

Furthermore, the engineer cannot be 
governed entirely by theoretical consid- 
erations, but must keep in mind the abil- 
ity of the manufacturers to meet his re- 
quirements. He should avoid making re- 
quirements that are superfluous, incon- 
sistent, unnecessarily increase the cost, 
or sometimes even impossible to carry 
out. Numerous instances can be cited 
where the combinations of properties re- 
quired have not existed in any commer- 
cial material. These impossible require- 
ments usually result when the engineer 
selects clauses here and there from sev- 
eral other specifications which he knows 
have given satisfaction. 

With a view toward remedying this 
evil, the American Society of Civil Engi- 
neers, the American Society for Testing 
Materials, etc., have prepared standard 
specifications for asphaltic materials in 
various kinds of road construction. These 
specifications are very well drawn up and 
serve their purpose admirably, provided 
they are correctly and intelligently used. 
It is in this regard that experience can 
help us. In cases where these specifica- 
tions have been used, nearly all the fail- 
ures have been due to the fact that the 
specifications were followed blindly, with- 
out an understanding of their value and 
their interpretation; merely, as it were, 
substituting in a formula without consid- 
ering the units involved. 

A knowledge of the value and interpre- 
tation of each test must be possessed by 
every engineer who makes or who uses 
specifications before he can hope to obtain 
success in the employment of these very 
desirable materials. This is, in fact, the 
chief lesson of experience. Then, know- 
ing these facts, and keeping in mind the 
lessons of service tests of similar mate- 
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rials under similar conditions, the engi- 
neer can employ specifications with the 
assurance that his work will be a success. 

The value and interpretation of the 
more important tests required of asphal- 
tic materials will be discussed. 

The individual tests usually specified 
may be divided into three groups: (1) 
They may directly indicate the suitability 
of the material specified for a given use; 
(2) they may serve as a means of iden- 
tifying the material or its source, and (3) 
they may serve to control uniformity in 
the preparation or manufacture of a 
material. 


% 


SUITABILITY of the asphalt for 
the required use is object of first 
group of tests. 


The most important test belonging to 
the first group is the determination of the 
consistency or viscosity. The consistency 
or viscosity of a material is its degree of 
firmness as determined by measuring its 
internal friction. Requiring this test in 
the specifications is of value, since a 
physical test can generally be better un- 
derstood than any corresponding chemical 
one. This test, however, can be of maxi- 
mum value only when applied to a specific 
type of asphaltic material and when con- 
sidered in connection with other tests, 
which by themselves may not directly in- 
dicate suitability. Thus for one type of 
bituminous concrete pavement the proper 
penetration at 25 degrees C. for a Califor- 
nia asphalt may be between 7 and 9 mm., 
while the proper penetration limits for a 
fluxed Bermudez asphalt to be used in 
exactly the same type of pavement and 
under the same conditions, may be from 
14 to 16 mm. Again, experience has 
shown that a harder asphalt cement is 
needed for a sheet asphalt pavement of 
sand, powdered limestone and asphalt 
cement than for a pavement containing 
crushed stone. The amount of traffic and 
the climate are also important factors to 
be considered in fixing penetration lim- 
its for any asphaltic material. 

- Another test serving to indicate the 
suitability of a material for any special 
purpose is the volatilization test. A de- 
termination is made of the loss in weight 
of the material by volatilization, and of 
the consistency of the residue. It is of 
considerable value when applied to road 
oils. The loss in weight thus found is a 
fair indication of the loss by volatiliza- 
tion suffered by the material in the course 
of time when applied to the road, and 
also the character of the residue is sim- 
ilar to that eventually left in the road. 
The residue should be of a sticky nature. 
If the residues of these oils are not sticky 
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and adhesive they will produce an unde 
sirable surface in wet weather. A paraffin 
oil will produce a greasy residue, and is, 
consequently, worthless for road work, 
whereas an asphaltic oil may be success- 
fully used for this purpose. 


% 


IDENTIFICATION of source of as- 
phalt is made by the second group 
of tests. 


The more important tests serving as a 
means of identifying the source of a mate- 
rial or even the material itself, are the 
specific gravity, melting point, solubility 
in carbon disulphid and fixed carbon de- 
terminations. The specific gravity of an 
asphaltic material is one of the most 
important characteristics used to deter- 
mine its identity. This is especially true 
if its specific gravity is considered in 
connection with the consistency of the 
material, and sometimes its solubility in 
carbon disulphide. Thus a bituminous 
material with a specific gravity of 0.99 
and a penetration of 7 mm. at 25 degrees 
C. is a blown product. Fluid consistency 
and a high specific gravity of 1.25 in a 
tar serves to identify it as a coal tar, 
and the identity is strengthened if its 
solubility in carbon disulphide is as low 
as 75 per cent, As applied to oil and oil 
products, the specific gravity roughly in- 
dicates the amount of heavy hydro-car- 
bons which give body to the material. As 
a rule, paraffin oils have the lowest spe- 
cific gravity and are of no value for road 
work, whereas asphaltic oils have the 
highest specific gravity and are most de- 
sirable for this purpose. In regard to 
solid bitumens as originally found, it 
must be remembered that the specific 
gravity will depend largely upon the per 
cent. of mineral matter. Thus the spe- 
cific gravity of Trinidad asphalt (contain- 
ing 37 per cent. of mineral matter) is 
1.40, while Gilsonite, an extremely pure 
native ‘bitumen, has specific gravity of 
1.04. 

The melting point of a bitumen is di- 
rectly related to its hardness and bDrit- 
tleness, but the relations for all classes 
are not the same. The method of em- 
ploying the material must also be con- 
sidered in connection with its melting 
point. If the penetration method is used, 
the melting point should not be too high, 
because the highly heated material would 
be solidified by the cold stone before it 
had penetrated to any extent. In a bitum- 
inous concrete pavement, the melting 
point may be as high as climatic condi- 
tions will allow. 

The determination of the solubility in 
carbon disulphide of an asphaltic material 
enables the amount and character of the 
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contained bitumen to be ascertained. The 
percentage of bitumen thus obtained does 
not alone determine the value of an as- 
phalt for paving purposes. Two asphalts 
might contain thee«same amounts of bitu- 
men and yet possess entirely different 
powers of resistance to the destructive 
action of the elements. One might pos- 
sess stability, the other not. The char- 
acter of the bitumen does, however, indi- 
cate, by the amount of mineral matter 
present, whether an asphalt has been 
used. Likewise, an absence of mineral 
matter indicates that the material has 
been destructively distilled during its 
preparation. 

The amount of fixed carbon in asphaltic 
material also serves to identify the source 
of a material. Thus high fixed carbon in 
most asphaltic cements produced from 
Mexican petroleums serves to differentiate 
them from asphalt cements of the same 
consistency produced from California pe- 
troleums. Consequently, if the amount of 
fixed carbon found in a California asphalt 
cement were as high as the amount usual- 
ly present in Mexican asphalts (about 16 
per cent.), the indication would be that it 
has been injured by overheating. 
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CONTROL OF PREPARATION and 
manufacture is secured by the third 
group of tests. 


The tests that serve to control the prepa- 
ration and manufacture of a bituminous 
material are the flash point, distillation, 
and the solubility in naphtha tests. The 
temperature at which the material flashes 
is an indication of the treatment to which 
it has been subjected. Crude oils have a 
low flash point, while more highly dis- 
tilled products have correspondingly high- 
er flash points. The flash point of a ma- 
terial must be considered in connection 
with its proposed use. If the material, 
especially a heavy road oil, is to be heat- 
ed before application, the flash point 
should be high enough to prevent its igni- 
tion while being heated. 

The distillation test is a valuable one, 
especially for tars. No tar containing 
water should be employed as-a permanent 
binder. 

The extent of the solubility in naphtha 
is an indication of the amount of body- 
forming hydro-carbons which give me- 
chanical stability to the material. No 
oil containing les sthan 4 per cent. of bitu- 
men insoluble in naphtha will prove of 
service other than as a dust preventive. 

To the valuable data that may be ob- 
tained in the manner described above 
must be added the lessons of experience 
and service tests of various asphaltic ma- 
terials under various conditions and in 
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different types of roads and pavements. 

The need of alleviating the dust nuis- 
ance has involved the use of asphaltic oils 
for that purpose. Experience has shown 
that the oils used should show some de- 
gree of adhesiveness when rubbed be- 
tween the fingers. Their residues after 
the evaporation test should be decidedly 
sticky. If oily, they will act more as lu- 
bricants than as dust binders. 

It must be emphasized again that par- 
affin oils are worthless for this purpose. 
Engineers thruout the country are finding 
that the use of palliatives for dust preven- 
tion is but a makeshift at the most, and 
that the best practice is tending toward 
the construction of bituminous surfaces 
or carpet coats wherever any degree of 
satisfaction and permanency is desired. 
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BITUMINOUS SURFACES protect 
and improve old wearing surfaces 
of other materials. 


Bituminous surfaces are used principal- 
ly on macadam and gravel roads, on bi- 
tuminous and cement concrete pavements, 
and to some extent on brick and stone 
pavements. 

The character of the traffic to which 
the road is to be subjected should be con- 
sidered in the construction of a surface. 
Experience has shown that if the road is 
subjected to light motor and light team 
traffic only, with the motor vehicles pre- 
dominating, an asphaltic oil of such vis- 
cosity that it requires heating to at least 
250 degrees F. before application forms a 
bituminous surface that withstands the 
traffic and thoroly preserves the road for 
a period of time depending upon the qual- 
ity of the material and workmanship and 
upon the quantity of traffic. 

The failure of many bituminous sur- 
faces can be traced to improper prepara- 
tion of the broken stone surface. 

The adhesion of the oils to the stone is 
a very essential point to consider. Most 
engineers are in favor of applying the bi- 
tuminous material under pressure since 
the adhesion to the stone is much more 
satisfactory in this case. In order to get 
the best adhesion of asphaltic oils, the 
stone surface should be a little moist rath- 
er than extremely dry, but in either case, 
every particle of dust and dirt should be 
removed from the stone by sweeping. 

With proper construction and under nor- 
mal traffic conditions, retreatment is nec- 
essary every one or two years. In choos- 
ing the bituminous material for a surface 
which will have to be renewed often, ex- 
perience has shown that care must be tak- 
en to select a material which will set up 
sufficiently to allow the application of re- 


peated layers without producing a plastic, 
easily moved blanket surface. 

Properly constructed, bituminous sur- 
faces are quiet, practically dustless, and 
comfortable to use. 

With the advent of the motor car, it was 
found that the water-bound macadam 
pavement did not stand the automobile 
traffic and that bituminous macadam could 
be laid to withstand this traffic at a cost 
equal to water-bound macadam, when the 
maintenance of the latter is considered. 
The bituminous material used may be 
either asphaltic cement or refined coal tar. 
The former is preferable because it pos- 
sesses greater stability under atmospheric 
action. 

Here again, numerous instances can be 
found where unsuitable materials have 
been employed thru the failure of the engi- 
neer to understand the physical and chem- 
ical properties of the different types of 
asphaltic materials, and the different 
methods of treating them. For example, 
many a good asphalt has been ruined by 
overheating. Again, asphalts of too little 
ductility have been chosen. 

The slight displacement of the mineral 
aggregate of a pavement due to the shocks 
of hoofs or wheels makes it necessary that 
the asphalt cementing material should 
yield and stretch a little and not break. 
On the other hand, the greater the ductil- 
ity, the more susceptible is the asphaltic 
material to changes in temperature. Once 
more the knowledge of the relationship 
among the various properties of a material 
enables the engineer to intelligently set 
the limits in his specifications. 


KX 


EXPERIMENTAL SECTIONS OF 

ROAD under different amounts of 
trafic demonstrate the qualities of bitumi- 
nous surfaces of various kinds. 


A series of experimental sections was 
constructed on a road subjected to mixed 
traffic of about 100 horse-drawn vehicles 
and from 250 to 300 motor cars per day. 
These sections were constructed with as- 
phalt, refined water gas and coal tars, and 
combinations of refined coal tars and as- 
phalts, in the form of bituminous concrete 
pavements, using the same material for 
the cement and the seal coat. Upon exam- 
ination after three years, it was found 
that for this class of traffic, or for horse- 
drawn traffic exclusively, the seal coat 
should consist of an asphalt, as being 
more durable and economical than the 
other materials. 

Experience in another locality has 
shown that an excess of flux or of the vol- 
atile constituents in asphalt cements has 
been a cause of failure. Pavements con- 
structed with such materials are wavy and 
distorted by heavy traffic. 
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One of the most widely used pavements 
is sheet asphalt. Trinidad asphalt was 
for many years the only available supply 
of such material, but in recent times many 
other sources have been disclosed. 


In addition to the native asphalts, like 
those obtained from Trinidad and Bermu- 
dez, asphalts are obtained by refining as- 
phaltic oils. The results of experience and 
service tests in this kind of pavement 
alone furnish the engineer with a collec- 
tion of valuable data. The selection of 
both the aggregate and the asphalt cement 
requires a careful understanding of the 
climate, traffic and other conditions. Prop- 
er drainage, in this, as in all other pave- 
ments, is a primary requisite. Further- 
more, certain bitumens require more skill 
in handling than others. Again, some re- 
quire particular fluxing agents and result 
in failures when improper ones are used. 
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REQUIREMENTS OF ASPHALT 

PAVEMENT include inherent sta- 
bility, proper fineness of material, proper 
consistency of asphalt. 


The main requisite of a good sheet as- 
phalt pavement is inherent stability. This 
can only be obtained if the mineral aggre- 
gate is properly selected and if the bitu- 
men possesses cementing value. Experi- 
ence has shown that the heavier the traffic 
to which the pavement will be subjected, 
the finer must be the particles composing 
the mineral aggregate. In addition, the 
consistency of the asphalt cement must be 
of the right degree, that is, the newly laid 
pavement should not be too hard. The 
marking up of a pavement by the calks 


on horses’ shoes does not necessarily indi- ° 


cate that the pavement has been improp- 
erly constructed. If the pavement were 
too hard at the start it would have a 
shorter life than if a softer asphalt cement 
had been used. 


Sheet asphalt pavements properly con- 
structed with native asphalts, either from 
Trinidad or Bermudez, have given the 
highest degree of satisfaction. The Barber 
Asphalt Paving Company recently took a 
census of the old asphalt pavements. In 
New York City there are 184,290 square 
yards of Trinidad sheet asphalt 20 years 
old or older. A part of this is on Fifth 
Avenue and is subjected to the very heavi- 
est traffic. The remainder is also subject- 
ed to heavy travel, yet all the pavements 
are in very good condition at the present 
time. Washington, D. C., has more than 
1,000,000 square yards of Trinidad sheet 
asphalt pavement laid between 1877 and 
1901. The average cost of maintenance is 
1.8¢c per square yard per year. 
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Recut Granite Block Pavements 


Condensed from a Paper by William A. 
Howell, Engineer of Streets and High- 
ways of Newark, N. J., before the Amer- 
ican Society of Municipal Improve- 
ments. 


Until recent years old granite block 
pavements were not supposed to have any 
great commercial value, there being no 
regular demand for this form of paving 
material. In May, 1911, our city (New- 
ark, N. J.) received bids for paving a very 
important thorofare, Market street, with 
smooth pavement, and provided that the 
old granite blocks should be removed and 
become the property of the contractor and 
that he should make allowance for these 
blocks in his bid for the new smooth 
pavement of another kind. The amount 
of granite blocks was about 23,500 square 
yards. The bidder was not particularly 
pleased, because he expected to have the 
old blocks on his hands for about ten 
years. A market for them after recutting 
began in 1913 in Kearney, mentioned be- 
low. During 1914 Newark replaced 75,500 
square yards of old granite block pave- 
ment on Broad street with wood block 
pavement. The number of old blocks ag- 
gregated 1,085,000, of which about 85 per 
cent. could be recut and used on other 
streets. Newark is selling these blocks to 
contractors to be recut, napped and used 
for new pavements, at $30 per thousand 
blocks. These blocks represent an asset 
to the city of about $31,000. A very tidy 
sum for the street repair fund. Further 
detailed mention of use of recut blocks in 
Newark is found below. 

The writer asked an important granite 
block manufacturer of Maine in 1909: “To 
what use can old granite blocks be put?” 
He answered: “They could be cut in 
two (called napped), reclipped and would 
practically make a new pavement.” 


i 


RECUT GRANITE BLOCKS were 
jirst laid in Bronx Boro, New York 
City, in 1909. 


The first street known to the writer 
where recut granite blocks were used is 
Webster avenue, Bronx Boro, New York 
City, in 1909. The old blocks were 7 to 8 
inches deep and in fair condition, having 
originally come from Long Cove, Me.; 
Cape Ann, Mass., etc. The specifications 
for the recut blocks required them to be 
6 to 12 inches long, 344 to 4% inches wide, 
5% to 6% inches deep. Where some 
blocks ran up to 5 inches wide they were 
allowed to be used, provided the entire 
course had the same width. The price for 
Webster avenue was $1.27 per square yard 
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for paving and 55 cents per square yard 
for concrete foundation 5 inches thick, 
total $1.82 per square yard. The joints 
were filled with portland cement grout. 
This pavement is in first-class condition 
today. Since then, Bronx Boro has laid 
thousands of yards of this form of pave- 
ment. The old blocks were simply cut 
thru into smaller sizes, squared up to give 
a joint not exceeding % of an inch. The 
price paid for recutting in 1909 was $10 
per thousand blocks. 

In Philadelphia, William H. Connell, 
chief engineer of highways, informed the 
writer they have one street laid with re- 
clipped and grouted old granite blocks, 
10,546 square yards of Broad street, be- 
tween Cumberland street and Silver 
street. The old granite blocks were taken 
up, reclipped and relaid on the street in 
June, 1913, at a cost of $1.43 per square 
yard, including sand cushion. The old 
concrete foundation remained and was 
used. The specifications required blocks 
to be redressed to 5 to 6 inches deep, 
5 to 7 inches long, 3% to 5 inches wide. 

Mr. Connell states: “The laying of 
this kind of pavement is very economical 
and it equals in smoothness and appear- 
ance the latest and best type of construc- 
tion of granite block paving.” The writer 
inspected this street in July, 1914, and 
was pleased with its appearance. The 
heads of the blocks are remarkably 
smooth and the joints appear closer than 
could be obtained on the majority of 
streets laid with new granite blocks. 


oi 


RECUT GRANITE BLOCKS were 
used in Troy, N. Y., at a material 
reduction in cost. 


Troy, N. Y., City Engineer A. E. Roche, 
writes: “During the past year Troy has 
gone into the splitting and quartering of 
its old granite block pavements and re- 
laying them on quite an extensive basis. 
The blocks had been in use 30 or 40 years 
and were Rockport granite 9 to 14 inches 
long, 5 to 6 wide, 7 to 8 deep, rounded on 
the surface and very uneven. The blocks 
were halved and quartered (napped and 
reclipped, as it is called in Newark). The 
contractor took up the old blocks, removed 
them to any plot of ground he could hire, 
made them into new blocks 7 to 9 inches 
long, 4 to 5 inches wide, 4 to 5 inches 
deep. He then graded the street, laid 
the concrete foundation, spread a sand 
cushion, laid the blocks and filled the 
joints with portland cement grout. At- 
tention was given to the necessity of al- 
lwas having the new face of blocks upper- 
most. The price was $2.30 per square 
yard, including excavation, concrete 
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foundation and five years’ maintenance 
and guarantee. 

“Troy required the contractor to recut 
all the old granite blocks, altho an excess 
of about 25 per cent. of first-class blocks 
would be obtained over and-above those 
required. The city allowed the contractor 
$15 per thousand for those delivered at 
such points within one-half mile, as the 
city engineer directed. Troy expended in 
1914 for recut block pavements $62,000. 
That city previously paid an average price 
of $3.85 per square yard for close jointed 
Concord (N. H.) new granite block pave- 
ments. Troy expects next year to lay 
22,000 square yards of recut old granite 
blocks by halving and quartering them, 
rather than discard the old for the new 


ones.” 
BROOKLYN AND MANHATTAN 
boros of New York have used recut 
granite blocks with success and economy. 


oF 


Brooklyn, N. Y., Chief Engineer of 
Highways H. H. Schmidt states: “We 
have not used what is commonly known 
as napped blocks, but have paved a num- 
ber of streets with recut granite blocks 
made from, the old large stones by redress- 
ing them to the regular specification size. 
He gives a list of six streets, comprising 
29,965 square yards, which cost, including 
recutting, :supplying a 6-inch concrete 
foundation, etc., an average of $3.65 per 
square yard. 

Manhattan Boro, New York, Chief Engi- 
neer W. H. Durham states that until re- 
cently no reclipped granite blocks were 
used in Manhattan, but that a contract 
has just been completed on Avenue A from 
54th to 57th street, about 5,500 sq. yds., 
using the old blocks on the street. They 
are broken in two and laid with the frac- 
tured side as the new head and upon 1 
inch of sand cushion; of this 1,830 square 
yards were filled with tar filler and 3,670 
square yards with cement grout for pur- 
poses of comparison. The cost for wear- 
ing surface was $1.45 per square yard and 
55 cents for concrete foundation; total $2. 
The old blocks in this case furnished ma- 
terial for only 60 per cent of the area, the 
remainder having to be supplied with 
new material by the contractor. 

Trenton, N. J., has recently laid 3,500 
square yards of this form of pavement, 
using cement grout for filler. The old 
blocks were furnished by the city and 
the price on 5-inch concrete foundation 
was $1.58 per square yard. 

The credit of introducing this form of 
pavement belongs to Bronx Boro, New 
York City, where Mr. R. H. Gillespie, 
chief engineer of sewers and highways, 
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has furnished the writer valuable informa- 
tion and a long list of streets thus paved, 
at an average cost for 213,341 square 
yards of $1.72 per square yard, including 
5-inch concrete foundation. This was for 
pavements laid from 1909 to 1914. The 
average cost up to November, 1913, for all 
streets thus paved, 267,150 square yards, 
or: about 8 miles, was about $1.68 per 
square yard for recut old granite block on 
a 5-inch concrete foundation, compared 
with an average of about $3.67 per square 
yard for new granite block on same found- 
ation. A considerable portion of the old 
blocks ran from 12 to 14 inches in length 
and 7 inches depth. The blocks were 
split, broken in two and dressed so as to 
lay %-inch joints. The finished blocks 
are from 6%. to 8 inches long, 3% to 44 
inches wide, 5% to 6% inches deep. 
Blocks less than 11 inches long are re- 
headed when necessary and dressed and 
as a rule used along railway tracks. The 
splitting and dressing is done on the 
street by stone cutters, who receive about 
1% cents per redressed block, or $15 per 
thousand; each man getting out from 
450 to 600 blocks per 8-hour day. He 
earns about $7.75 per day, depending part- 
ly on his skill and speed and partly on the 
character of the granite and condition of 
the old blocks. The blocks when dressed 
are piled along the sidewalk until the 
concrete foundation is ready for the pave- 
ment. They are laid in the usual man- 
ner in rows at right angles to the curb 
line and on a 6-inch, 1-3-6 concrete found- 
‘ation and 1%-inch sand cushion. The 
‘pavement alone, exclusive of concrete 
foundation, costs an average of $1.21 per 
square yard as compared with an aver- 
age cost of $3.20 of new improved granite 
block, exclusive of foundation. 


oi 


RESULTS IN ALBANY, N. Y., with 
recut granite blocks have been 
equally satisfactory. 


Albany, N. Y., City Engineer F. R. Lan- 
agan, states that Albany is taking up old 
granite blocks in 1913 and 1914 on many 
streets, breaking them in half, redressing 
when necessary, relaying with the new 
surface upon a 6-inch, 1-3-6 concrete found- 
ation and grouting the joints with 1 to 1 
portland cement grout. Old blocks there 
vary in size and form so that from many 
old blocks but one new block can be ob- 
tained, but generally there is a surplus 
from a given area. The price per square 
yard includes taking up old blocks, break- 
ing and redressing into new blocks, 6-inch 
concrete foundation, sand cushion 1% 
inches, laying, ramming, grouting and 
five years’ maintenance. The average 
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price of a list of six streets given, for 
32,800 square yards, was $2.35 per square 
yard. The size of the recut blocks is not 
less than 6 inches in length, 3% to 4% 
inches wide, 5 to 6 inches deep. Soft, 
brittle or laminated stone is rejected. 
The city supplies the number of old gran- 
ite blocks needed to be recut and used 
as stated by the contractor, who, how- 
ever, does the carting. 


ei 


NEW JERSEY CITIES have fol- 
lowed the practice of using recut 
granite blocks with satisfaction. 


Kearney, N. J., during 1913, paved Tap- 
pan street, between Davis street and 
Chestnut street, with napped and re- 
dressed old granite paving blocks, which 
had been removed from Market street, 
Newark, N. J., nearby. The area was 
3,278 square yards at a contract price, 
including 6-inch concrete foundation, of 
$2.48 per square yard. 

Newark, N. J., made its first attempt 
to pave with napped and reclipped old 
granite blocks on Meeker avenue, from 
Frelinghuysen avenue to Western avenue. 
The contractor did not pay enough to get 
good results, and his old blocks came 
from different streets representing origi- 
nal output of different quarries. After 
much patience, the pavement was finally 
accepted. During 1914 contracts: were 
made for this kind of paving for six 
streets, covering 26,900 square yards, at 
a cost of $94,337, or $3.50 per square yard, 
which includes concrete foundation, sand 
cushion, cost of purchase, recutting, lay- 
ing the blocks and grouting the joints. 
The city, however, had received from the 
contractor the price he paid the city for 
the old granite blocks at $30 a thousand, 
representing about 60 cents per square 
yard. A portion of these pavements have 
been completed and give general satis- 
faction. The contractors have at their 
command the granite blocks from the old 
Broad street pavement, which, during 
1914, was being replaced with wood block 
pavement. The smooth heads of these 
recut granite blocks and the close joints 
are very noticeable, even to an ordinary 
observer. From Washington street to 
High street, between William street and 
Clinton avenue, are a number of streets 
which until recently were paved with 
cobblestones. Of these streets referred 
to, Spruce street, Crawford street and 
East Kinney street have been paved with 
new grouted granite bolcks, while Bald- 
win street, Longworth street and Court 
street have been paved with napped or re- 
cut and reclipped old granite blocks; 
which three pavements compared very 
favorably with the first three and cost 
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about 60 cents per square yard less. New- 
ark has under consideration the repaving 
of three very important streets with re- 
cut granite blocks, the intention being to 
use as much of the old granite paving 
material now on those streets as condi- 
tions will warrant. The streets referred 
to are Ferry street, from Market street 
to Lantz avenue, 21,000 square yards; 
Washington street, from Market street to 
Central avenue, 6,400 square yards; Plane 
street, from Market street to State street, 
14,800 square yards; the estimated cost 
being $128,600, an average of $3.49 per 
square yard for everything, including con- 
crete foundation. Because a bond issue 
is .contemplated, it is doubtful if at this 
time these pavements will be laid. 

The old granite blocks in Newark, used 
during 1914 for recutting and paving, 
range from 10 to 14 inches long. 


Fi 


ESTIMATES OF COST show the 
reasons for the less cost of the re- 
cut granite block pavements. 


A block maker in a day’s work of eight 
hours can nap or cut thru and reclip or 
redress 175 of the large old blocks into 
350 new small blocks. It costs the con- 
tractor to do this, $12.50 per thousand 
for small blocks produced, i. e. $25 per 
thousand of the large old blocks used. 
The large old blocks run twenty-one and 
recut into small new blocks forty-two per 
square yard. A rough detailed estimate 
of the cost in Newark of this kind of 
pavement, with a variation of possibly 10 
to 15 cents, would be about as follows 
per square yard: 


Twenty-one old blocks per square 





yard paid city at 3c each........ $ .63 
Paid stone cutters (per thousand 
RE NE k.ce ce teawedeasctees 53 
DE go ce kc da mews nan eae 10 
Handling and IAyIMG......60ccceces .20 
SN vc. oicinacsnndeceaee nanan 12 
EN aia aor now Warm ado wselareid .05 
Concrete foundation, 6-inch ....... .65 
SE ccrinmsacar oe eaeeane takes 10 
ND i co wade Rate dbe eee $2.38 


A list of eleven streets is given, for 
which contracts were awarded during 
1913 and 1914, at an average payment to 
the contractor, including everything, of 
$3.36 per square yard. 

The only difference in the specifica- 
tions in Newark for new and recut gran- 
ite block pavements is the dimensions of 
the recut blocks, which shall be not less 
than 6 nor more than 12 inches long, in- 
stead of not less than 8 nor more than 12 
inches for new blocks from quarries. 


As to the financial saving effected by 
the use of recut and napped er redressed 
blocks in Newark, with prevailing prices, 
the assessment on the property owner on 
a 36-foot wide street, using new granite 
and new curb, would be about $8 per foot 
front, or $200 for a 25-foot lot. If napped 
and reclipped, that is recut old granite 
blocks are used (the old blocks being 
sold at $30 per 1,000 to the contractor by 
the city), the probable cost per foot of 
assessment to the property owner would 
be $6.35 per front foot, or $158.75 per 25- 
foot lot, with old blocks obtained from 
other streets. But if the old paving 
blocks on the street are taken up, napped 
and redressed and used in replacing that 
pavement, a still greater saving can be 
effected; so that the estimated cost per 
foot front would be $4.75, or $125 per 25- 
foot lot. 


oi 


DURABILITY has always been an 
q essential in pavements with heavy 
trafic, and now granite block pavements 
can be reduced in cost and roughness 
without loss of durability. 


Twenty-five or thirty years ago, when 
paving of important thorofares was under 
consideration, the main point influencing 
municipal authorities, aside from the cost, 
was the question of durability. This ex- 
plains the presence of granite pavements 
on many streets of cities where other 
paving materials would have been se- 
lected if they had been known to possess 
equal durability. Few pavements were 
laid on a concrete foundation previous to 
1890, and the entirely unnecessary thick- 
ness or depth of 7, 8 and 9 inches of gran- 
ite blocks was to a certain degree ex- 
cusable. After the general adoption of 
concrete base under granite pavements, 
it required nearly twenty years’ constant 
agitation to reduce the thickness of the 
blocks to the reasonable standards of the 
present day. Some cities have reduced 
the thickness to 4 inches. 

The main object of this paper is to 
awaken interest in this form of pave- 
ment, which affords a chance to lay a 
durable and practically new pavement at 
a very low cost. Any town or village 
having any old-time granite pavements, 
laid either on sand or concrete founda- 
tion, is in a position to get a new pave- 
ment at minimum cost. A granite pave- 
ment which has given twenty-five years’ 
service may give an additional service of 
twenty-five years under the methods de- 
scribed in this paper, which would put 
granite as a paving material in the first 
place as far as durability is concerned. 
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Apparatus for Detecting Smoking 
Chimneys on Trial 


It has long been recognized that careful 
manipulation of the fires under the boiler 
will reduce the smoke problem at least 50 
per cent. The trouble has usually been 
due to the top of the stack being out of 
sight of the fireman. Professor W. W. 
Strong, during his investigation of the 
smoke problem for the Pittsburgh Uni- 
versity, recognizing this fact, has designed 
an electrical apparatus that will not only 
indicate when the stack is smoking, but 
also record the number of minutes that it 
smokes. One of these devices has been 
placed by the Smoke Abatement Commis- 
sion of Baltimore, Md., at the power plant 
connected with the Mt. Claire shops of the 
Baltimore & Ohio railroad. 

The apparatus is essentially an elec- 
trical device and its action depends upon 
the state of ionisation of the flue gases. 

Accompanied by proper direction as to 
how firing should be done, this apparatus 
should help materially in the work of 
smoke abatement. 





Municipal Improvements in Peru 


The following discussion of the public 
health situation in Peru is condensed from 
a recent issue of Peru Today: 

Peru has paid serious attention during 
the past decade to the water supply and 
drainage of her principal towns, and is 
continually authorizing new studies and 
installations. The work is carried on un- 
der the immediate direction of the Section 
of Public Health of the Ministry of Public 
Works and Development. The sanitary 
laws in force are based on English prac- 
tice, with certain modifications to adapt 
them to the customs of the people. 

The government has taken in hand the 
matter of providing an improved water 
supply for the Lima district, including 
Lima and the neighboring seaside resorts 
of Chorrillos, Barranco, Miraflores, Mag- 
dalena, and possibly Callao. In the last- 
named city water and drainage works are 
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now nearing completion. The sewerage 
system of Callac divides the town into 
three zones, with the sea outfalls located 
where the current carries all sewage away 
promptly.. Two of the zones utilize the 
ejector system of automatic compressed- 
air lift, while the third is entirely a grav- 
ity system. The water works for Callao, 
which has a population at present of 34,- 
436, will provide a daily supply of nearly 
4,000,000 gallons. 

At Arequipa, the second city of Peru, 
the water works capacity is to be in- 
creased to 2,377,000 gallons per day, at a 
cost of $263,000, and the drainage system 
is to be extended. Water is now brought 
into the town of Trujillo, but is not dis- 
tributed to the houses. The plans provide 
for a supply of about 660,400 gallons per 
day, with a filtration plant and a system 
of distributing mains. Similar improve- 
ments are planned for many of.the smaller 
towns and summer resorts. 





Reinforced Concrete Pavement 
Foundation Over Trench 


The accompanying photograph shows 
a method of replacing pavement founda- 
tions over trenches cut thru for sewers or 
other public utility pipes, lines or con- 
duits in use in St. Paul, Minn., where Os- 
car Claussen is chief engineer. 

It will be seen that rods less than 1 
inch in diameter are used, set about 6 
inches apart across the trench and 8 to 12 
inches apart longitudinally. The trans- 
verse rods are held in place while the 
concrete is being laid by means of the 
boards shown, which have holes bored in 
them about 1 inch in diameter, which 
hold the rods in place. As soon as the 
concrete is in place sufficiently to hold the 
rods the boards are lifted out, the slots 
allowing them to pass the rods, and they 
are then ready to use in the next length of 
trench. The reinforcing rods cost about 
$2.30 per 100 pounds, delivered on the 
street. Handling and setting place cost 
less than 1 cent a pound. J. E. Carroll, 
assistant city engineer, has furnished the 
data and the cut. 
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LAYING REINFORCED CONCRETE over trench cut in street pavement. 
method of keeping reinforcement in place while laying concrete, 


Note 
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Pasadena’s Municipal Electric Plant 
Has Saved Consumers $731,083 


The operation of the municipal lighting 
plant in Pasadena has broken all records 
for economy, according to the annual re- 
port. Among other things, it says: “The 
saving resulting to the people of Pasa- 
dena from October 1, 1908, to June 30, 
1913, by reason of the difference in rates 
charged before the city entered the light 
and power business and the rates charged 
our neighboring cities since, amounts to 
$557,583.90, plus the saving for the past 
year of $174,000, making a total saving of 
$731,083.96. The rate was 15c per k.w. 
hour when the city began talking about 
a municipal plant. Then it dropped to 
121%4 cents, while the plant was being 
built. When the rate was lowered to 
meet the 8-cent rate established by the 
city, the 1214-cent rate was continued in 
force in other southern California cities 
by our pompetitor. Subsequently the base 
rate in some of the other cities was re- 
duced to 10 cents, and so remained until 
January, 1913, when a rate of 8 cents was 
established. On April 1, 1914, a base rate 
of 7 cents was made by the city’s competi- 
tor in various other cities. However, this 
is considerably higher when compared 
with the rate of 5 cents charged by Pasa- 
dena’s municipal plant.” 





Dismissal of Employes Under Civil 
Service 


The problem of determining when a 
man should be dismissed from a service 
based on merit without suspicion of bias 
or prejudice is a different one. Under 
some systems of civil service rules the 
commissioner in charge of the department 
is the sole judge of the propriety of dis- 
charging a man. In others the man can 
appeal to the Civil Service Board. 

In the Boro of Manhattan, New York, 
President Marks has established a joint 
board made up of two fellow employes 
chosen by lot and two officials, commis- 
sioner or superintendent to advise him as 
to the disposition of a case. 

In the first cases under the new plan 
the charges were preferred, before a board 
constituted as above, by the head of the 
bureau in which the man complained of 
was employed. After various questions 
had been asked and answered of the man 
and the bureau head, all retired but the 
board and the man’s dismissal was rec- 
ommended. The second case, in which 
the charge was repeated intoxication dur- 
ing working hours with a plea of guilty 
and request for leniency, removal was 
recommended. 

President Marks states that his previ- 
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ous experience has been similar in that 
recommendations by fellow employes as 
to dismissal or retention are based on the 
utmost sense of fairness and justice. 





Zone of Quiet Signs 


Motorists have noted how even some of 
the smallest villages having hospitals, 
sanitariums and the like, are mounting 
“zone of quiet” signs at the roadsides, as 
an unspoken request to the automobilist 
that he not only moderate his speed with 
the attendant roar, but also refrain from 
useless soundings of klaxon or other horn. 
So effective have these signs become and 
so welcome the relief brought by them 
that communities are eager to erect the 
sign-posts on their highways; and auto 
supply dealers and the like find that a 
morning can be made quite profitable by 
speeding forth to communities not already 
provided and soliciting orders for such 
sentinels of the road. 

The photograph shows a sign of the 
sort, of rather artistic arrangement, as 
set up near the various hospitals and in- 
firmaries by the city government of Cin- 
cinnati. The lettering is in two colors 
put behind a pane of glass, with an iri- 
descent background. 













































Road Congress of the American 
Highway Association 


The Atlanta Road Congress held the 
week of November 9 registered over 3,300 
attendants, including local attendance of 
the first day only. Over 100 exhibitors 
crowded the auditorium, two city blocks 
in a temporary structure, and two blocks 
under a convenient viaduct. Many excel- 
lent papers were presented, abstracts from 
some of which appear in this number of 
MUNICIPAL ENGINEERING and will appear 
in later numbers. 

Among the resolutions adopted by the 
congress were the following: 

Resolved, That the American Road Con- 
gress emphatically endorses the principle 
of federal co-operation toward the con- 
struction of main highways. and thus as- 
sist the several states to build the main 
market roads on the one-half.of the coun- 
try which is devoted to agriculture and 
to build thru main roads in the one-half 
of the country which is not predominant- 
ly agricultural, but whose prosperity de- 
pends upon mining, the raising of live 
stock and the presence of the health 
seeker and tourist. 

Whereas, the American Road Congress 
believes in and has long urged all states 
to enact uniform road legislation, and, 

Whereas, experience has abundantly 
demonstrated that efficiency and economy 
are not obtained in the construction and 
upkeep of main roads, except by the co- 
operation of the states thru skilled de 
partments, and, 

Whereas, forty of the forty-eight states 
have enacted state legislation, Georgia, 
Indiana, North Carolina, South Carolina, 
Tennessee, Arkansas, Florida and Texas 
being the exceptions, and, 

Whereas, Federal aid and co-operation 
are near at hand, and it is probable that 
states having no highway departments 
will be unable to participate in such aid, 
therefore be it 

Resolved, That the American Road Con- 
Congress in annual convention assembled 
in the city of Atlanta, embracing several 
thousand delegates, representing every 


state, reaffirm its belief that state road 
departments and state aid are essential 
to secure efficiency and economy; 

Resolved, That the Lincoln Highway As- 
sociation be commended for its successful 
voluntary effort in arranging with coun- 
ties, cities and townships for a connected 
series of roads across the United States, 
thus providing a definite and continuous 
route to be used wholly or in part by 
those who wish to become acquainted with 
the agricultural, mining and scenic advan- 
tages of their own land; 

Resolved, That the American Road Con- 
gress deplores the frequent accidents on 
the public highways and urges upon the 
various highway officials or other author- 
ities thruout the United States the enact- 
ment of the necessary rules and regula- 
tions to insure the public safety; 

Resolved, That the federal government 
be urged to build highways across all In- 
dian and forest reservations and all other 
federalized areas, where such connecting 
links are essential parts of established 
thru routes of travel. 





Government Exhibit at American 
Road Congress 


The Office of Public Roads of the 
United States Department of Agriculture 
displayed at Atlanta, Ga., during the 
fourth American Road Congress, Novem- 
ber 9-13, a complete set of models illus- 
trating the construction and maintenance 
of standard types of roads. The models 
were so arranged as to present the his- 
torical and technical development of road 
building. Thus a set of models showed 
the evolution of stone road building for a 
period of 2,000 years, including the Ap- 
pian Way, as representing the Roman 
type of construction; the early French 
roads during the reign of Napoleon I, the 
Telford and early macadam roads built 
in England during the reign of George 
IV, and macadam roads as they are con- 
structed today. 

One of the models illustrated the char- 
acteristic features of road construction in 
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the Swiss Alps; another the best prac- 
tice in this country of road location and 
relocation. In the latter model is shown 
an old earth road, with characteristic fea- 
tures, such as steep grades, bad alinement, 
dangerous grade crossing, unsafe wooden 
bridge, poor location, inadequate drainage, 
dilapidated farm buildings and the old 
district school house, with unsightly and 
unsanitary surroundings. In the same 
model was shown the new road, located on 
high ground on side hill slopes, with easy 
grades, pleasing and practical alinement, 
with grade crossing eliminated, perma- 
nent culvert and bridge, good drainage, 
a well constructed and maintained mac- 
adam surface, sightly farm buildings and 
attractive consolidated district school 
house, supplied with pure water by means 
of windmill and reservoir. 

The most approved methods of sub 
drainage for roads which pass over soft 
or unstable ground were shown by a 
model which represented the V-drain, the 
Telford base and the French drain. Mod- 
els showing details of construction and 
important stages in the building of a re- 
inforced concrete culvert and a concrete 
bridge of the incased steel I-beam type 
were also included. 

Three of the models illustrated the con- 
struction of earth, sand-clay and gravel 
roads. Miniature mechanical models in 
actual operation showed the quarrying 
and crushing of stone and the use of a 
power roller working on a macadam road. 

Since the coming of the automobile, 
with the consequent aggravation of the 
dust nuisance, numerous methods have 
been devised to secure lasting and dust- 
less road surfaces. The most important of 
the types thus developed, aside from the 
paved roads adapted to heavy traffic, such 
as asphalt block, brick and concrete, of 
which appropriate models were included, 
are generally classed as bituminous con- 
struction. These types have been largely 
developed during the past few years, and 
were represented in the exhibit by the 
following models: Surface treatment of 
new macadam road, resurface of old mac- 
adam road by the penetration method, 
penetration method, mixing method, 
mixed filler method, rock asphalt and To- 
peka specification. 

All the models were built to the scale of 
1 inch to the foot, or one-twelfth of the 
full size. 

An automatic projectoscope presented a 
large number of self-reading lantern 
slides, showing road scenes in many parts 
of the United States. 


Several sets of motion picture films, rep- 
resenting construction scenes on the post 
roads now being built by the Office of 
Public Roads in co-operation with the 
Postoffice Department, and the various 
States, were shown. 
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American Cement Confiscated in 
Egypt 


A carload of white portland cement, 


shipped by the Sandusky Portland Cement 


Co. to a German citizen resident in Jeru- 
salem, before the European war began, 
seems to have been confiscated by the 
British authorities in Egypt as contra- 
band of war. The cement company has 
protested to the Department of State that 
this is an attack on private property 
which is not authorized. 

Four smaller shipments to India have 
not been delivered, at least one being on 
a steamer now in a Spanish port, where 
it cannot be unloaded and is likely to stay 
until after the war is over. 





Literature on Petroleum 


The United States Bureau of Mines has 
begun the collection of a general library 
of petroleum literature, under the direc- 
tion of W. A. Williams, chief petroleum 
technologist. The details of this work 
have been assigned to Dr. David T. Day, 
who has recently been transferred from 
the United States Geological Survey as 
petroleum technologist, and who will as- 
sist in a thoroly organized research into 
the chemistry of oils, which is being de- 
veloped by the Bureau of Mines. The im- 
portance of such a library is so manifest 
that it is hoped all technologists will aid 
in the work by exchanging with the bu- 
reau all available books and maps on this 
subject. 





The San Diego Exposition 


San Diego was the first city to charter 
an exposition in celebration of the open- 
ing of the Panama Canal, in which, nat- 
urally, it is vitally interested, owing to 
its location as the first port of call north 
of the isthmus. When San Francisco, six 
hundred miles to the north, chartered an- 
other exposition, San Diego put away its 
program of holding a world’s fair of the 
old type, such as Chicago and St. Louis 
had held, and began reaching out for new 
ideas. The architecture itself is new, in- 
sofar as exposition work is concerned, al- 
tho in reality it is a renaissance of the 
old Spanish art and architecture which 
was flourishing in the southwest two and 
three centuries ago. Some of the finest 
relics in southern California are the old 
Spanish missions, and they, with the 
palaces and cathedrals of old Mexico, 
serve as models for the renaissance. The 
design is peculiarly appropriate in a 
country whose most romantic traditions 
are those of the Spanish occupation and 
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settlement, and whose natural landscape 
is such as to be seti off best by the Spanish 
type of building. 

A most imposing view it is to look down 
to the strand of Coronado, Fort Rosen- 
crans, and the great sea, less than a mile 
away from the Exposition Beautiful; and 
back up the valleys over orchards or 
orange and olive, over broad vineyards, to 
the snow-capped Sierras of California and 
the low hills of Mexico, scarcely twenty 
miles away. 

In the immediate foreground the build- 
ings are covered with the rich floral 
growth of southern California, with 
clambering rose and geranium, with 
honeysuckle and the blazing bougainvil- 
lea. The streets are lined with trees and 
shrubs, with guards and attendants in the 
costumes of old Spain. The harmony of 
sea and sky and mountain and valley, the 
quaint buildings and the abundant foliage, 
are an impressive restoration of the days 
of romance. 

The accompanying photograph shows 
the Prado, as seen from the Ethnology 
building, and illustrates the description 
given. We are indebted for it to the 
Seagrave Company, of Columbus, O., who 
supply the fire protection apparatus for 


HE PRADO in the Panama-Cali- 
fornia Exposition Grounds at San 
Diego, California. 


the buildings. The photograph is copy- 
righted by the Panama-California Expo- 
sition. 





Prizes for Essays on Highway 
Construction 


Students of the leading engineering 
schools have been offered an opportunity 
to compete for $1,000 in prizes on essays 
on highway construction. The subjects 
suggested cover a wide range, including 
factors which should govern the choice of 
types of pavements and roads and the 
materials used therein, an ideal paving 
program for a city of 25,000, economics of 
highway construction, and half a dozen 
related topics. The prizes are offered by 
the Barber Asphalt Paving Company to 
promote investigation of highway prob- 
lems by engineering students and to en- 
courage them to enter a field of work 
where there is great need for trained men. 
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Technical Associations 


The next meeting of the National Fire 
Protection Association will be held in New 
York May 11-13, 1915. The year book of 
the association contains a list of officers 
and committees and of over 3,000 mem- 
bers, active and associate. 

The International Engineering Congress 
to be held in connection with thxePanama- 
Pacific Exposition, will meet September 
20-25, 1915, in the new municipal audi- 
torium building in the civic center of 
San Francisco. Some 220 papers are al- 
ready provided for and it is expected that 
300 or more papers and formal discus- 
sions by eminent engineers from all parts 
of the world will appear in the transac- 
tions. These will be published for sub- 
scribers. Membership in the congress 
costs $5 and entitles the holder to the 
volume of proceedings and to any one of 
the ten volumes of transactions desired. 
All the volumes can be obtained on reason- 
able terms. Subscriptions to membership 
should be sent promptly to the committee 
of management, W. A. Cattell, secretary 
and treasurer, Foxcroft building, San 
Francisco, Cal. 

A convention of Alabama city officials 
has been called by the College of Engi- 
neering of the University of Alabama, for 
the purpose of organizing a state league 
of municipalities. The convention will be 
held in Tuscaloosa on December 3 and 4. 
The proposition is meeting with an en- 
thusiastic response. 

On November 11 the New York Elec- 
trical Society heard a paper by W. M. 
Johnson on “Electric Furnace Loads for 
Hydro-Electric Plants,’ which discussed 
the relative economic value of electricity 
and coke or coal for smelting ores and 
refining metals, tho an electrically gen- 
erated calorie costs more than a carbon- 
generated calorie. 

The New York Peace Society has pro- 
vided a series of lectures for December 10, 
January 28, February 25 and March 25, 
the first by John Barrett Moore on “Past 
and Present Relations of the United States 
to the American Republics”; the second 
by Senator Theodore E. Burton on “In- 
dustrial and Commercial Effects of the 
Panama Canal and Their Influence on 
World Relations”; the third by Secretary 
William J. Bryan on “Possibilities of 
Friendly Co-operation Between the United 
States and Latin America,” and the fourth 
by Prof. Franklin H. Giddings on “The 
Western Hemisphere and the World of 
Tomorrow,” to be delivered in Aeolian 
Hall, New York City. 

The National Civic Federation meets in 
New York City December 3-5. 

The General Contractors’ Association 


holds its convention December 3 in New 
York. 
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The American Civic Alliance will hold 
a convention in New York City Decem- 
ber 28. 

The American Portland Cement Manu- 
facturers’ Association meeting for Decem- 
ber is to be held in New York City. 

The Illinois Water Supply Association, 
at a meeting held in Chicago November 
11, voted almost unanimously to affiliate 
with the American Water Works Associa- 
tion as a section of that organization. H. 
M. Ely was selected as chairman of the 
section then organized, and Edward Bar- 
tow, Urbana, IIl., was selected by the ex- 
ecutive committee as secretary. Papers 
were read by Langdon Pearse on “The 
Evanston Filtration Plant,” and by Ed- 
ward Bartow on “European Water Puri- 
fication and Sewage Disposal Plants” as 
observed last summer. 

The Minnesota Surveyors and Engi- 
neers’ Society will meet at St. Paul in 
February, 1915. 

The program for the road congress of 
the American Road Builders’ Association, 
to be held at the International Amphi- 
theater, Chicago, Ill, December 14-18, 
promises one of the most interesting and 
instructive sessions yet held. The exhibit 
of road materials and machinery is also 
most promising. 





Technical Schools 


The announcement of the graduate 
course in highway engineering at Colum- 
bia University for 1914-5 has been issued. 
The complete graduate course leading to 
degree of Master of Arts requires an at- 
tendance of two winter periods of four 
months each, or the equivalent thereof. 
As practically all the graduate courses 
are given in periods of from two to four 
weeks, it is, however, practicable for high- 
way Officials, engineers, chemists, con- 
tractors and others interested in highway 
engineering to take various groups of 
courses. During 1913-4 the following 
fields of activity were represented by the 
graduate students in highway engineer- 
ing: State and county highway depart- 
ments, 10; municipal highway depart- 
ments, 17;-.university faculties, 3; con- 
tractors’ organizations, 10; sales, engi- 
neering and research departments of com- 
panies manufacturing road and paving 
machinery or materials, 13. 

The number of students in the under- 
graduate College of Engineering of the 
University of Illinois on November 1 was 
1,202, ranging from 277 in the depart- 
ment of electrical engineering to 30 in 
that of railway engineering. 

The Indiana University Bulletin for 
October, 1914, contains No. 22 of Indiana 
University Studies, on “The Flood of 1913 
in the Lower White River Region of Indi- 
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ana,” by Hal P. Bybee, A. M., and Clyde 
A. Malott, A. B. 

The University of Illinois Bulletin for 
May 18, 1914, just received, is Water Sur- 
vey Series No. 11, which contains the re- 
port for 1913 of the Chemical and Biolog- 
ical Survey of the Waters of Illinois. 





Civil Service Examinations 


Examinations will be held at the usual 
places by the United States Civil Service 
Commission as follows: 

December 15: Hydro-electrical engi- 
neer in Quartermaster Corps, U. S. Army, 
at Camp John Hay, Philippine Islands, at 
$2,400 a year, transportation and expenses 
to the camp. 





Personal Notes 


Dr. J. A. L. Waddell and Mr. John Lyle 
Harrington announce the dissolution of 
the firm of Waddell & Harrington. The 
firm’s business will be conducted as usual 
till the conclusion of its affairs in July, 
1915, except that it is accepting no new 
commissions. Dr. Waddell will give his 
attention to special engineering and finan- 
cial matters and to important advisory 
work. Mr. Harrington will be joined by 
the firm’s associate engineers, Mr. E. E. 
Howard and Mr. Louis R. Ash, in the es- 
tablishment of the firm of Harrington, 
Howard & Ash, consulting engineers, 
who will conduct a general consult- 
ing practice, similar to their past 
work, including hydro-electric develop- 
ment, advisory municipal engineering, ap- 
praisals, examinations and reports upon 
engineering projects, giving special atten- 
tion to foundations, bridges, particularly 
movable spans, and other structures in 
steel and reinforced concrete, with offices 
at 1012 Baltimore avenue, Kansas City, 
Mo. 

Mr. Harrington spent many years in 
bridge and structural shops, two of which 
he designed and operated, in the service 
of railroad companies, and in mechanical 
and electrical work. For three years he 
was the executive engineer of the C. W. 
Hunt Company of New York, and for 
two years he was chief engineer and man- 
ager of the Locomotive and Machine Com- 
pany, of Montreal, the American Locomo- 
tive Company’s Canadian subsidiary. For 
the past eight years he has been a mem- 
ber of the recently dissolved firm of Wad- 
dell & Harrington, consulting engineers, 
Kansas City, Mo., and in that capacity has 
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developed the vertical lift bridge and di- 
rected the design and construction of 
many million dollars’ worth of important 
bridge work. 

Mr. Howard has been associated with 
Dr. J. A. L. Waddell for fourteen years, 
for many years principal assistant engi- 
neer and later associate engineer of the 
firm of Waddell & Harrington. His ex- 
perience covers every phase of the firm’s 
work, at various times directing the office 
work, having general supervision of field 
operations, and serving generally in ex- 
ecutive capacity. 

Mr. Ash has had many years’ experi- 
ence in engineering work, and from July, 
1910, to April, 1913, was city engineer of 
Kansas City, Mo., in which capacity he 
was responsible for the design and con- 
struction of large undertakings, covering 
several million dollars’ worth of sewers, 
paving, grading, flood protection work, 
etc. He also made an appraisal of the 
property of the Metropolitan Street Rail- 
way Company and was engineering ad- 
viser for the city in the street railway 
franchise negotiations. Mr. Ash resigned 
the office of city engineer to become asso- 
ciate engineer and office manager of Wad- 
dell & Harrington. 

Secretary Lane of the Department of 
the Interior has appointed Garrett B. 
James, of the engineering staff of Under- 
writers’ Laboratories, as consulting engi- 
neer in the Bureau of Mines, to carry 
forward an investigation of the subject 
of oil fires. Mr. James has been granted 
a three months’ leave of absence by the 
laboratories and is at present in the Texas 
oil fields. 





Publications Received 


Municipal Charters, a discussion of the 
essentials of a city charter with forms or 
models for adoption. By Nathan Mat- 
thews, LL. D., mayor of Boston, 1891-5; 
chairman Boston Finance Commission, 
1907-9; lecturer on Municipal Government 
in Harvard University. Cloth, 210 pp., $2 
net. Harvard University Press, Cam- 
bridge, Mass. 

Report on pollution of Des Plaines 
river and remedies therefor, made to the 
Board of Trustees of the Sanitary District 
of Chicago by George M. Wisner, chief 
engineer, and Langdon Pearse, division 
engineer. 

Bell’s School and Mine is one of a col- 
lection of essays on education, by William 
Suddards Franklin, published by Frank- 
lin, MacNutt & Charles. South Bethlehem, 
Pa., at 50 cents, in cloth. 
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The Development of the Road Pav- 
ing Plant 


In the road making and paving indus- 
tries there has been for several years an 
increasing need for a portable paving 
plant that could be operated successfully 
and profitably at points too far removed 
from a railroad to permit of the use of a 
portable railway plant; a plant which 
would also be sufficient, in matters of ca- 
pacity and efficiency, to permit of the in- 
troduction of the asphalt or bituminous 
roadway or street into the smaller cities 
and towns which could not hold out to 
the regular paving contractor sufficient 
prospects of profitable business to justify 
him in going after such work with his 
large and expensive portable railway 
plant. 


At first sight, to the layman, it would 
seem a simple proposition to produce such 
a plant, but many knotty problems pres- 
ent themselves to the inventor and me- 
chanical engineer when this matter is 
studied. In the first place it is imperative 
that such an outfit be built within certain 
limits of bulk and weight, in order that it 
may be readily transported upon the ordi- 
nary platform freight car. It must not be 
too heavy to be hauled from place to place 
by a traction engine, or even horses if 
need be. It must also be designed and 
constructed so that it will withstand the 
racking caused by rough and uneven roads 
over which it may have to travel. 


In the second place it is absolutely nec- 
essary that such a plant, in order to be 
worth while, must be capable of manufac- 
turing not less than 500 square yards of 
finished pavement or road per. day. No 
amount less than this can be handled with 
profit to the contractor. 


In the asphalt paving business one 
square yard of sheet asphalt topping, 2 
inches thick when compressed upon the 
street, has come to be generally accepted 
as the standard unit of measurement of 
plant capacities. The manufacture of 
sheet asphalt topping mixtures is the 
true test of capacity for a paving plant; 
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mixtures for bituminous macadam and 
other like pavements are easier to make 
and can be turned out in greater quanti- 
ties; consequently any plant which will 
turn out a given quantity of sheet asphalt 
mixture in a given time may be counted 
on for considerably greater output when 
other kinds of bituminous mixtures are 
being made. 

During the past few years the efforts 
of manufacturers and inventors to pro- 
duce a plant of this sort have resulted 
in the introduction of a machine com- 


* 


ARLY PORTABLE Asphalt Paving 
Plant as made in 1904. 
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ORTABLE ASPHALT MIXING 

PLANT on trucks for use upon a 
street under improvement, the latest de- 
velopment in this line by Hetherington 
and Berner. 


monly known as a “hot mixer,” which is 
not a regular paving plant, but is an ex- 
pedient, and some engineers, on account 
of their opinion of the uncertainty of 
quantity and uniformity of its product 
insert a clause in their specifications for 
public work prohibiting that kind of a 
mixing machine. The capacity of the hot 
mixer is limited and uncertain, and it 
may therefore be unprofitable to the con- 
tractor. 

Several other kinds of portable plants 
have been brought out within the past 
few years, but few if any of them have 
attained to any marked success. 

The first illustration accompanying this 
article exhibits the beginning of the evolu- 
tion of a portable road plant built by 
Hetherington & Berner. This first plant 
was built in 1904, and in July of the fol- 
lowing year was used in the execution of 
a regular sheet asphalt paving contract 
in the city of Saginaw, Mich., and turned 


out material for more than 20,000 square 
yards of 1%-inch topping, going thru the 
job at the rate of 800 yards per day. It 
is still in use and has worked in many 
different places since that time. 

Since the production of that first plant 
of this class the makers have redesigned 
and improved upon it many times, until 
they feel assured that in their latest model 
they have achieved finality in that direc- 
tion and have produced a plant which is 
a close rival of the smaller railroad plants 
in the matter of capacity, and a plant that 
is first-class in every way and which can 
be sold at a price which ought to put it 
into the hands of contractors who have 
not been able hitherto to own a railroad 
plant. 

This new plant has a working capacity 
of from 750 to 1,000 square yards of 2-inch 
sheet asphalt topping per day, is well 
built and operates with the minimum of 
labor. The main element of the success 
of this plant is the sand and stone heating 
drum. This is 5 feet in diameter and of 
an especial and new construction in the 
matters of the internal stirring and. con- 
veying devices, which has greatly in- 
creased the efficiency of this type of sand 
drum. The sand drum is mounted upon 
a frame or chassis made of steel struc- 
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tural material, and the chassis is carried 
by four steel built-up wheels, designed 
and built especially for the plant by Heth- 
erington & Berner in their own shops. 

The castings used in the construction of 
this new candidate for favor are made 
of steel in all parts where steel might 
have any superiority over good cast iron. 
The plant has embodied in its design sev- 
eral of the patented features of the Heth- 
erington one-car railway plant, such, for 
instance, as the folding hot-sand elevator, 
the turn-down sand bin, etc. The hot- 
material storage bin is made with divi- 
sions which render it quickly adaptable 
for making mixtures for bituminous mac- 
adam pavements. The mixing machine is 
of sufficient size for an output of 1,000 
square yards per day. The sand heating 
and mixing part of this plant constitutes 
one unit, complete in itself; other units 
consisting of one or more melting kettles 
mounted upon wheels operate in connec- 
tion with the heating and mixing unit. 

In one of the modifications of this port- 
able plant an engine and boiler was added 
to the elements of the heating and mixing 
unit and this unit was made self-pro- 
pelling, but experience demonstrated that 
the addition of the automobile or self- 
propelling feature was not advisable, be- 
cause of the greatly increased weight and 
complication of mechanism. 

As this outfit is now offered to the trade, 
driving power must be obtained from an- 
other source, either a portable steam en- 
gine, a gasoline motor or an electric 
motor. Inasmuch as a traction engine 
must necessarily form part of the equip- 
ment of a road-building contractor, it may 
be readily used for the purpose of sup- 


plying motive power for one of these road- 
making plants. 





Clark’s Traction Grader 


A traction grader which excavates and 
conveys the material on the principle of 
the rear-end trench excavating machine 
is shown in the accompanying photograph. 
Its general design is seen clearly. 

On the front end of the machine is a 20- 
h.p. horizontal boiler of the locomotive 
type, with a horizontal 20-h.p. reversible 
link motion engine rigidly bolted to the 
shell of the boiler. The driving mechan- 
ism is a system of pulleys and friction 
clutches, most of which is visible in the 
picture. It is so designed as to relieve the 
machine of shock and strain when large 
stones or other obstacles are run into. 

At the rear is the bucket excavator and 
conveyor. The digging buckets are 3 
feet long and 6 inches deep, and are 
equipped with detachable knives. Buckets 
are placed on the chain at proper dis- 
tances to insure the most efficient work. 
The wearing edge of the buckets is drawn 
out to a knife-like edge. The chain oper- 
ating the buckets, and to which they are 
attached, is designed to withstand the un- 
usual strain to which it is subjected. It 
carries the buckets over two drums at the 
top, 31%4 feet apart, and discharges their 
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LARK’S TRACTION GRADER, avail- 

able for street grading, water and 
sewer trenchina. old macadam _ separa- 
tion, etc. 








December, 1914 





482 MUNICIPAL ENGINEERING 


contents on a conveyor which can be re- 
versed so that it can deliver the excavated 
material to. wagon on either side of the 
machine. 

The buckets cut to the grade set at all 
times. The width of cut is 36 inches and 
the depth from 3 to 18 inches, and from 
60 to 100 cubic yards can be excavated 
per hour. 

The grader is self-propelling at 2 to 3 
miles an hour. A complete compensating 
mechanism is employed, which allows it 
to turn round in a very small circle with- 
out undue strain on any part. When in 
operation, the machine will travel at the 
rate of 5 to 25 linear feet a minute, as the 
work requires. 

The grader is 24 feet long, 8 feet wide 
and 11 feet high. Centers of front and 
rear wheels are 14 feet apart. Rear wheels 
are 54 inches diameter and 14 inches face. 
Pilot wheels are 36 inches and 12 inches. 
The total weight of the machine is 13,000 
pounds. 

It is claimed that the machine will do 
the work of 50 men at a saving of at least 
$80 a day. 

The machine can be transformed into 
a trenching machine to excavate 2 to 3 
feet wide and 3 inches to 12 feet depth 
by substituting the necessary extra parts 
in the excavator and elevator end. 

Joseph H. Clark, the inventor of the 
new machine, has been engaged in the 
work for many years and has designed 
other successful machines of the same 
general nature, on which the latest ma- 
chine is claimed to be an improvement. 
The Utility Road and Farm Machinery 
Co., Chicago, Ill., manufacture the grader 
and will give full information concern- 
ing it. 





Street Signs and Sign Posts 


A very strong, durable and economical 
street sign post now on the market has a 
main standard of 21% by 2% by 3/16 inch 
angle iron, of the proper length to hold 
the signs 7 or 8 feet above the ground. 
Signs are attached in a very simple man- 
ner to a square iron casting, back to back 
in pairs, at right angles to each other, or 
in other words, a four-way sign, fastened 
together with brass bolts. 

The posts are made for placing either 
in the ground in the parkway or on the 
cement sidewalks in the business dis- 
tricts. The parkway post is to be placed 
in the ground 30 inches. The bottom of 
the angle-iron post is first flattened and 
then turned at a right angle, so that the 
bottom end has a wide horizontal flange. 
To this is securely riveted a 3/16-inch 
plate 10 by 10 inches to set in the bottom 
of the post hole, above which concrete 
can be placed if deemed necessary to more 





TREET SIGN POST of angle iron as 
designed for use in parkways or 


lawns along the streets. 
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securely hold the post in position. At the 
ground surface and extending 10 inches 
downward is another angle iron plate 10 
by 4 x 4 by 3/16 inches, securely riveted 
to the main angle iron standard. This 
affords lateral resistance from four direc- 
tions, and at the same time serves the 
purpose of giving double strength and 
double thickness at the point where there 
is the greatest strain on the post, and 
where the rusting and corroding takes 
place in all posts, just at the point where 
the air, water and earth come together. 

The post to be used in the business dis- 
trict has a heavy cast iron base extending 
22 inches above the sidewalk, and this 
cast iron base is reinforced in the back 
by the angle-iron standard itself, which 
runs clear to the bottom of the post and 
is securely riveted to the iron casting, 
giving to the post very great strength at 
this point. 

This angle iron post is made from old 
railroad rails re-rolled and will not break 
off when given a heavy blow, but will 
spring back to place. It does not have cer- 
tain difficulties inherent in the gas pipe or 
hollow post. Thus a hollow post is con- 
stantly sweating on the inside, because 
of the difference between the temperature 
inside the post and outside. The wind 
and air cannot get at the inside of the 
post to dry it, neither can one get at the 
inside of the post to paint it; therefore 
the rusting process is constantly going on 
inside, while the outside may be kept 
painted and looking well. Then, too, the 
gas pipe is easily bent. The accompany- 
ing cuts show two designs for posts for 
use in parkways. 

The enameled steel sign has demon- 
strated its value for use in naming streets. 
The signs are made by firing and fusing 
vitreous enamels into 18-gage steel or iron, 
under 2,000 degrees Fahrenheit; there- 
fore they are guaranteed not to fade in 
any kind of weather. There is a glass 
surface finish, giving a luster that is at- 
tractive. They are more readable at night 
than any other sign not illuminated. 
European cities have used them for forty 
years and American cities for ten or fif- 
teen years. 


For street sign posts to go in the park- 
way, 30 inches in the ground and 7 or 8 
feet above ground, making the post about 
10 feet over all, without the signs, prices 
vary from $3.50 each in lots of 25 to $2.25 
in lots of 200. For the same kind of post, 
except that it is made to set on the cement 
walk and fasten to the walk, with a heavy 
cast iron base and shorter than the park- 
way post, without the signs, the cost is 
from $4.50 in lots of 50 to $3.70 in lots 
of 200. 

Another style of angle-iron post, lighter 
and for the parkway, and a 2-way sign 
only, is of 2 by 2 by 3/16 inch angles, and 
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TREET SIGN POST of angle iron for 

permanent or temporary danger 
signs and other notices along roads and 
streets. 
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SPHALT PAVING PLANT equipped 
for melting asphalt; on one railroad 
car, as designed by F. D. Cummer é& Son. 


ws 


costs $1.90 in lots of 100 or $1.70 in lots 
of 200. This post has a different base and 
is now in use at Gary, Ind. 

Brackets for attaching signs to trolley 
poles, electric light poles, etc., either 
wooden or iron poles, cost from $2 in 
lots of 25 to $1.50 in lots of 200, not in- 
cluding signs. 





Steam Melting Asphalt Plant 


Carelessness in handling plants melting 
asphalt by direct heat has been respon- 
sible for some failures in asphalt paving 
by burning the asphalt. There has been 
some discussion of this matter in recent 
communications to MUNICIPAL ENGINEER- 
Inc, to which reference can be made for 
information. There are asphalt plants on 
the market which melt the asphalt by heat 
derived from steam pipes, in which it is 
practically impossible to burn the asphalt. 
One of the latest designs in this class is 
the Cummer one-car steam melting as- 
phalt plant, which is shown in the accom- 
panying photograph. 

This plant is identical, except as to the 
melting end, with the Cummer direct-heat 
one-car asphalt plant of which about sev- 
enty-five are in use, some of them for the 
past ten years. The plant has a 125-h.p. 
Scotch horizontal internally-fired boiler. 
The two open asphalt kettles have a com- 


bined capacity of 1,450 cubic feet. They 
are 9 feet 6 inches long by 8 feet wide, 
with flat bottoms and almost continuous 
clean-out doors on both sides at the bot- 
tom. They are easily and thoroly agi- 
tated with air or steam. Each kettle has 
four sets of 114-inch extra heavy continu- 
ous coils, so that the full capacity of the 
boiler can be used if desired, and a trap 
which keeps the coils free from condensed 
water and returns the condensation to the 
boiler. A kettle of asphalt is melted in 
four to six hours, depending on the kind 
of asphalt. 

The 25-ton sand and stone dryer, 10-cu- 
bic-foot steam-jacketed mixer, 20-ton hot 
sand and stone storage bin, two cold ma- 
terial elevators, encased hot material ele- 
vator, engine, trucks, car frame, piping 
and other appurtenances are the same as 
on the well-known Cummer standard one- 
car plant. 

To the Cummer patent sand drum is at- 
tributed the large capacity of the plant, 
2,000 square yards of 2-inch top per ten- 
hour day or the equivalent in binder or 
asphaltic concrete of Topeka specification, 
and a 10-foot special mixer is used now 
instead of a 9-foot mixer, so as to take 
care of the drum output. 

The F. D. Cummer & Son Co., Cleveland, 
O., will send full information about the 
new plant. ’ 





Fibre Conduit 


The process of manufacture of Orange- 
burg fibre conduit is fully set forth in the 
third edition of the catalog of The Fibre 
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Conduit Co., Orangeburg, N. Y., which has 
recently been issued. The standard spe- 
cifications contained in the catalog give 
the requirements that should be made of 
the conduit and of each of the types of 
joint used in putting the sections of con- 
duit together. The various connections 
and specials are fully illustrated and di- 
mensioned and tables of the characteris- 
tic dimensions of fittings for all sizes of 
pipe are given. 

A good share of the catalog is taken up 
with statements of the advantages offered 
by the fibre conduit in the socket joint 
type, the sleeve, screw and Harrington 
joint types, small weight, handling, lay- 
ing, rodding, water and acid resistance, 
prevention of electrolysis, mechanical 
strength, etc. There are also illustrations 
and brief descriptions of a number of in- 
stallations of fibre conduit for various pur- 
poses, and of methods of construction of 
conduits, manholes, ete., and tables of 
costs of the same. 





Acoustic Difficulties in Auditoriums 
Corrected 


Since its erection in 1910, the Amasa 
Stone Memorial Chapel of Adelbert Col- 
lege has proved to be unsatisfactory acous- 
tically. The general shape of the build- 
ing, which is one of the Western Reserve 
University group in Cleveland, Ohio, is a 
long and narrow rectangle 140 feet by 30 
feet, and experiments showed the diffi- 
culty to be due to general reverberation. 

It was suggested that a sounding board 
be installed to eliminate this reverbera- 
tion, and Prof. Frank P. Whitman, of the 
university, undertook a series of experi- 
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ments to determine as accurately as pos- 
sible just what benefit would be secured 
by this means. 

Great care was taken to make the tests 
under conditions as nearly as possible 
like those of the ordinary use of the 
chapel, and involved the actual hearing of 
ordinary speech. The final comparative 
test was made first without and then with 
the use of the sounding board. 

This board was of the horizontal type, 
generally considered most effective, hex- 
agonal in shape, and 6 feet in diameter, 
surrounded by a vertical rim which ex- 
tended 6 inches below the plane of the 
board. It was supported at a height of a 
little more than 2 feet above the head of 
the speaker. 

Final results showed that the greatest 
benefit obtained by the use of the sound- 
ing board was to make the hearing 2 per 
cent. better in some parts of the building 
under certain conditions, while it actually 
made hearing less easy in the gallery. 

Prof. Whitman showed that, for all 
practical purposes, the sounding board 
was useless. i 

The H. W. Johns-Manville Co. was then 
asked to undertake the correction of the 
chapel by its system based on the scien- 
tific researches of Prof. Wallace C. Sabine, 
of Harvard University. J-M acoustical 
treatment was applied to the ceiling pan- 
els and upper walls, and resulted in the 
elimination of all the acoustical defects. 


* 


HAPEL OF ADELBERT COLLEGE, 

acoustic defects of which have been 
corrected by treatment of ceiling panels 
and upper walls, 
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UTOMOBILE TRUCKS for commis- 

sary Departments of EHuropean 
armies. The third shipment of like size 
since October 1 made by the Kissel Motor 
Car Company. 


* 


The accompanying photograph shows the 
interior of this chapel which must stand 
as a monument to the remarkable success 
to be obtained by this method of treat- 
ment. 





KisselKar Tractor on Hook and 
Ladder Truck 


At a recent firemans’ tournament, held 
at Riverhead, L. I., a new hook and lad- 
der tractor recently placed in service by 
the municipality of Patchogue, L. I., at- 
tracted great attention and comment. The 
front wheels of the old horse-drawn truck 
had been taken off and the tender attached 
to a sturdy 1%4-1on KisselKar chassis. It 
was pronounced a very handsome job and 
is said to be giving remarkably efficient 
service. It is the only motor-driven fire 
department tractor on Long Island. 





Trade Notes 


Among the contracts awarded to the 
Raymond Concrete Pile Co. are concrete 
piles in the foundations of the North Hill 
School, Burlington, Ia.; foundation of 
Wayne street viaduct, Butler, Pa.; found- 
ation of a building to be erected as a 
memorial to women, of the Civil War, 
Washington, D. C. 

The MacArthur Concrete Pile & Found- 
ation Company has sold the patent rights 
to drive the pedestal pile in Japan to the 
Oriental Compressol Company of Tokio, 
Japan, and has appointed Douglas-Milli- 
gan Company as their sales agents for 
Eastern Canada, with main office in the 
New Birks building, Montreal, and branch 
office at 95 King street East, Toronto. 

The Alliance City Clay Product Com- 


pany of Alliance, Ohio, is ‘the latest ac- 
quisition to the family of licensees of the 
Dunn Wire-Cut-Lug Brick Co., of Con- 
neaut, Ohio. Others who have joined re- 
cently are Springfield Paving Brick Co., 
Springfield, Ill.; Terre Haute Vitrified 
Brick Co., Terre Haute, Ind., and Albion 
Vitrified Brick Co., Albion, Il. 

Floyd F. Woods _ has been. appointed 
sales manager for the Epping-Carpenter 
Pump Co. of Pittsburg, Pa. Mr. Woods 
takes the place of R. Bowen, who is no 
longer connected with the company. 





Trade Publications 


The world’s greatest asphalt plant, that 
of the Barber Asphalt Paving Company 
at Maurer, N. J., is described in a well- 
illustrated booklet issued by the com- 
pany, which can be obtained on applica- 
tion to the Philadelphia office. 

The Thomas B. Jeffrey Company, Ke- 
nosha, Wis., issues a fully-illustrated re- 
minder of the Jeffrey dealers’ convention, 
devoted especially to the Jeffrey Quad 
truck and the new automobile models. 

The Western dump wagon is the sub- 
ject of a circular of the Western Wheeled 
Scraper Company; Aurora, IIl. 

The subject of a recent booklet of the 
De la Vergne Machine Company, 1165 E. 
138th street, New York City, is “The 
Easiest Profits,’ showing the low cost of 
the De la Vergne oil engine power plant 
in comparison with motor-driven and 
steam power plants, the ratio of expense 
of a 100-h.p. engine running ten hours 
being as $1.88 for oil, to $7.00 for steam 
and $15.00 for electric current. 

Aztee road surfacing asphalt for worn- 


‘out and ravelled macadam roads is the 


subject of a recent booklet of The United 
States Asphalt Refining Co., 90 West St., 
New York City. 

The Bulletin of the Universal Portland 
Cement Company for October has a list 
of illustrated articles on uses of cement 
well distributed over the whole field of 
roads, bridges, warehouses, water towers, 
etc. 
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